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™o-cvcLB r.,,^^, ^ ^^^^ ^^^^ ^ 

» two cycle engine! " "le"ing ,tuc* rings of 

aasooiatea with lubricati™, '""1^ 
rin, sticking, ,rfc^r/!r'''""^^^=*» 
and «i„ bearing' a„r«,. " connecting 

engine's interior surfan.? , *«™tlo„ on the 

^or»atio„ ofvaX "Va ^^T" 
verni.h on pieton , >»iW-"P or 

»teiy re^tTrZ 7^^"^ ^ "'"-^ to uL- 

sealing ^unctioTef^t:: rT^ """^ '° '""""^ 
causes loss ot cylind., failure 
Oa«a,ing in \Z^^ ^^1'':" Particularly 
suction to teaw the .""^"^ «»ay ciepe„a on 

^s. ring sticking 0^1.^;; '"^ ""'^"^ 



wo 93/03120 



PCr/US92/0«M0 



recognition by those skilled in the art of two-cycle engine 
lubricants as a distinct lubricant type. See, for example, 
U.S. Patents 3,085,975; 3,004,837; and 3,753,905. 

Aminophenols are useful in two-cycle engines; 
5 U.S. Patents 4,320,020 and 4,320,021 issued to Lange, 
relate to aatinophenols and their use in lubricants. 
Aminophenols have been used in combination with dispersants 
and detergents. U.S. Patents 4,100,082 and 4,200,545, both 
issued to Clason et al, relate to aminophenols used in 
10 combination with neutral or basic metal salts and amine 
dispersants in two-cycle lubricants. U.S. Patent 4,379,065 
issued to Lange relates to aminophenols used in combination 
with ashless ester dispersants. U.S. Patent 4,425,138 
relates to aminophenols used in lubricant-fuel mixtures for 
15 two-^cle engines. 

U.S. Patents 4,663,063 and 4,724,092 issued to 
Davis relate to a combination of an SLlkyl phenol and an 
amino compound in two-cycle engines. The former relates to 
an aU^l phenol together with an amino compound other than 
20 an aninophenol. The latter relates to an alkyl phenol 
together with an aminophehol. 

guminarY of the Tny^Trtign 
This invention relates to a method, comprising 
the steps of: 

25 introducing into a two-cycle internal combustion 

engine a fuel-lubricant mixture comprising a major amount 
of a fuel and a minor amount sufficient to increase com- 
pression or release stuck piston rings, of a composition 
comprising 

30 (A) at least ^one dispersant, 

CB) at least one reaction product of a fatty 
acid and a polyamine, 

(C) at least 25% by weight of the composition of 
at least one varnish dissolver selected from (a) keto- 
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alcohols, (b) carboxylic esters having up to a total of 24 
carbon atoms, (c) alkoxy alcohols, and 

tinn . ^^^^"^ ^''"^'^ ^^^^^^ °^ th^ composi- 

tion Of at least one fluidizing oil. 

The invention also contemplates a two-cycle 
engxne lubricant composition, comprising 
(A) at least one dispersant, 

acid ««H ^^^^^ reaction product of a fatty 

acid and a polyanine, and ^ 

tion «^ J""! ^^^^^ "'^^^^^ °f the composi- 

keto J ? -^-ted froB (a, 

Of 24 carbon atoms and (c) alkoxy alcohols, and 

tion ^^^^"^ ^^i^^t °^ the composi- 

tion of at least one fluidizing oil. 

The method and the compositions of the present 

invention improve compression, release of stuck ri!gs and 

improve general engine cleanliness of two cycle eng7nes 

Pet^ilert nesrrintion — -rnt1ii„ 

The term "hydrocarbyl" includes hydrocarbon as 

well as substantially hydrocarbon groups. Substantillly 

hydrocarbon describes groups which contain non^locarbo^^^ 

---~car: 

following:''^"'''' °' ^yc^ccarbyl groups include the 

(e.g. alkvl '"^'^'^^^^^^ ^ 

aikyi or alkenyl) , alicvciin „ 

well as cyclic substituents wherein th» • 

t^ou,. anotHe. po..„„ c/r ro^uri^rr 11 
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(2) substituted hydrocarbon substituents , that 
is, those substituents containing non-hydroceurbon groups 
which, in the context of this invention, do not alter the 
predominantly hydrocarbon substituent; those skilled in the 

5 art will be aware of such groups (e.g. , halo (especially 
chloro and fluoro) , hydroxy, alkoxy, mercapto, alkylmer- 
capto, nitro, nitroso, sulfoxy, etc.); 

(3) hetero substituents, that is, substituents 
which will, while having a predominantly hydrocarbon 

10 character within the context of this invention, contain 
other than carbon present in a ring or chain otherwise 
composed of carbon atoms. SuiteUsle heteroatoms will be 
apparent to those of ordinary skill in the art and include, 
for example, sulfur, oxygen, nitrogen and such substituents 

15 as, e.g., pyridyl, furyl, thienyl, imidazolyl, etc. In 
general, no more than about 2, preferably no more than one, 
non-hydrocarbon substituent will be present for every ten 
carbon atoms in the hydrocsurbyl group. Typically, there 
will be no such non-hydrocarbon substituents in the hydro- 

20 carbyl group. Therefore, the hydrocarbyl group is purely 
hydrocarbon. 

When a substituent is defined as having an 
average number of ceorbon atoms, that average number of 
carbon atoms is based on number average moleculeu: weight. 

25 However, the substituent does not have to have an average 
number of carbon atoms. The siibstituent may have a specif- 
ic single number of carbon atoms, e.g., 18 carbon atoms. 
tX\ Disnersants 

The methods and compositions of the present 

30 invention use (A) a dispersamt. In one embodiment, the 
dispersants are selected from the group consisting of (A-l) 
aminophenols, (A-2) reaction products of nitrophenols and 
amino compounds, (A-3) nitrogen-containing carboxylic 
dispersants, (A-4} amine dispersants, (A-5) ester disperse 

35 ants and (A-e) Hzmnich dispersants. 
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■fA-1) Aiiiinoph..n»i« 

used m this invention ..nt.iTTx "T 
. following substituents: an tll °^ 
a- an « ;,oup as .e^inj:^" ' "rf^^^ 

groups .TOst be attached to a oath ! ' foregoing 

Ane aromatic noiety. Ar <.k 
a Single .ro».tic nuoleus s^' °' f ^ -""Phenols can 
15 pyridine nuoleus, a thl«^ as a benzene nucleus, a 

aronaphthalene nLcle^"^^ ™!^~^' " ^.^-^..-tetrah.- 
»oiaty. such polynuciear JouLs T''" 
type; that is, wherein , the fused 

fused at two ;ornrt^ 1'""' two aro.„tic nuclei are 
- naphthalene, a^nthr^cen:, ■rrza:::^!"''* " '"^ 
polynuciear aromatic moleSes It^o 

type Wherein at least two nudei elth " '"^^ 

") are lirtced thrcuoh \, ! Polynucle- 
such bridai to each Other. 

5 sl,tJ„„ „; „ ""^-^^^ *o-« fro» the group con- 

^«to linages, ^A;eT;";^'^%''™^^' ether linXag^s, 
to 6 sulfur .to„s, suli nn IL" " = 

ethylene linages, al^lle lil """"^^ 
ethylene llnKages, low« a2l» T' ^''='^>- 

alKylenepolysumdelin*^'™%:""" 
iinkages, polya^no linkages and .il 

bridging linkages. m oJ^aT T"*"^" °' ^^^lent 
"ridging linkage c«, be^es^t T„ T k 
nuclei. For «.a„*ie a tllZ "°"'"i'= 
Pla, fiuorene nucleus has two benzene 
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nuclei linked by both a methylene linkage and a covalent 
bond. such a nucleus may be considered to have 3 nuclei 
but only two of them are aromatic. Normally, Ar will 
contain only carbon atoms in the aromatic nuclei per se. 
5 The single ring aromatic nucleus which can be the 

Ar moiety can be represented by the general formula: ar(Q)„ 
wherein ar represents a single ring aromatic nucleus (e.g., 
benzene) of 4 to 10 carbon atoms, each Q independently 
represents a lower alkyl group, lower alkoxyl group, 

10 methylol or lower hydrocarbon-based substituted methylol, 
or halogen atom, and m is 0 to 3 , preferably 2 . As used in 
this specification and appended claims, "lower" refers to 
groups having 7 or less, preferably 1 to about 3 carbon 
atoms such as lower alkyl and lower alkoxyl groups . 

15 Halogen atoms include fluorine, chlorine, bromine and 
iodine atoms; usually, the halogen atoms are fluorine and 
chlorine atoms. 

Examples of singlie ring Ar moiety include benzene 
moieties, such as 1^2,4-benzenetriyl; 1,2,3-benezenetriyl; 

20 3-methyl-l,2,4-benzenetriyl; 2-methyl-5-ethyl-l,3,4-ben- 
zenetriyl; 3-propoxy-l,2,4,5-benzenetetrayl; 3-chloro- 
1,2,4-benzenetriyl; 1,2,3,5-benzenetetrayl; 3-cyclohexyl- 
1,2,4-benzenetriyl; and 3-a2ocyclopenty 1-1,2, 5-benzenetri- 
yl, and pyridine moieties, such as 3,4,5-azEj3enzene; and 6- 

25 methyl-3 , 4 , S-azabenzene . 

Vhen Ar is a polynuclear fused-ring aromatic 
moiety, it can be represented by the general formula: 
ar ;:^ar^ m'CQ)niia' wherein ar, Q eind m are as defined herein- 
above, m' is 1 to 4 and eachzf: represents a pair of fusing 

30 bonds fusing two rings to make two ceurbon atoms part of the 
rings of each of two adjacent rings and am' is the sum of 
m and m'. Specific examples of fused ring aromatic moi- 
eties Ar include: i,4,8-naphthylene; 1,5,8-naphthylene; 
3 , 6-dimethyl-4 , 5 , 8 ( l-azonaphthalene ) ; 7-methyl-9-methoxy- 
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l'l-''=-"'*^""'«^^'yl! 3,10-phenathrylene, and 
the total Of ar ^oS ^^^ ' ^" 

=ua. a.ojr:tt;~ t3r;;;%t^:r r--- 

«cept ^cr'^Tal'T" -substituted 
P lor tte R ^ -OH groups (.„d any bridging groups, 

-=e, etcrtb^i'::::r " -"-w.^Ji 

lower alKyiUf brUr r " """^"^ ' 

nucleus. Cs, t t™i 'rr' " ^ -P'-thalene 

thalene nude" L^ Tl , ' 

one or two of said t^! <»3atlsfi«, vaien=«,, so that 

group .il Z ^ • 

i-o.araspotlbl^e;^™'" "^"-"^ 

group. Preferably Ar "ra " '" " *° ' "^"'^l 

unsatisfied vale^L so \h,t " "^'^^ ' ^ ' 

hydroxyl group „itl the" era"<::r" ""^""^ ' 

or para to the hydro^a " ' "'"^^ 

formula »^'>°P'>e„=l is represented by the 
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(OH). 
(R).-Ar-(NH2)b 

wherein R is a hydrocarbyl substituent having an average of 
5 about 10 up to about 400 carbon atoms; (a) , (b) and (c) are 
each independently an integer from 1 up to 3 times the 
number of aromatic nuclei are present Ar with the proviso 
that the sum of (a) plus (b) plus (c) does not exceed the 
unsatisfied valencies of Ar; and Ar is independently an 
10 aromatic moiety which has from 0 to 3 substituents selected 
from the group consisting of lower allcyl, alkoxyl, nitro, 
halo or combinations of two or more thereof. The nximber of 
aromatic nuclei, fused, linked or both, in the above- 
described Ar can play a role in determining the integer 
15 values of a, b and c. For example, when Ar contains a 
single aromatic nucleus, a, b and c are each independently 
1 to 4. When Ar contains two aromatic nuclei, a, b and c 
can each be an integer from 1 to B, that is, up to three 
times the number of aromatic nuclei present (in naphtha- 
20 lene, 2) . With a tri-nuclear aromatic moiety (Ar) , a, b 
and c can each be an integer of 1 to 12. For instance, 
when Ar is a biphenyl or a naphthyl moiety, a, b and c can 
each independently be an integer of 1 to 8. The values of 
a, b and c are limited by the fact that their sun cannot 
25 exceed the total unsatisfied valences of Ar. 

The aminophenols used in the present invention 
contain, directly bonded to the aromatic moiety Ar, a 
hydrocarbyl group (R) of at least about 10 aliphatic carbon 
atoms. Usually, the hydrocarbyl group has at least about 
30 30, more typically, at least about 50 aliphatic carbon 
atoms and up to about 400, more typically, up to about 300 
ceurbon atoms. In one embodiment, the hydrocarbyl group has 
a number average molecular weight Kn from about 400 to 
about 3000, preferably about 500 to about 2500, more 
35 preferably about 700 to about 1500. The number average 
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tc^apr7»=: ' 

5 least t.n "^"f**"^™ hydrooarbyl groups containing at 
least tan carbon atoms are n-decyl, n-dodecyl tatrLr 
Penn. n-c=taaeon. cle.l. =hlorooo;a.ecyi%ul*::^!r 
poi; ""^ "y^^carb,! groups /a;, .erlvaa fro^ 

10 '-P=ly»ers, „o„o- ana ai-ol^ins 

soureas ^'eh ' """or 

chl!;inat.d? , ' '=^l«^t=a »alogs ana hyaro- 

synthatio aXKene. aucb as those prcducaa Ty tba Lgx";! 

■■-••«~«....^.»srrr^r„-;™ 
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ization of a C4 refinery stream having a butene content of 
35 to 75 weight percent and isobutene content of 30 to 60 
weight percent in the presence of a Lewis acid catalyst 
such as aluminum trichloride or boron trifluoride. 
5 The attachment of the hydrocarbyl group R to the 

aromatic moiety Ar of the aminophenols used in' this inven- 
tion can be accomplished by a number of techniques well 
known to those skilled in the art. One particularly 
suitable technic[ue is the Friedel-crafts reaction, wherein 

10 an olefin (e.g., a polymer containing an olefinic bond, or 
halogenated or hydrohalogenated analog thereof, is reacted 
with a phenol. The reaction occurs in the presence of a 
Lewis acid catalyst (e.g., boron trifluoride and its 
complexes with ethers, phenols, hydrogen fluoride, etc., 

15 aluminum chloride, aluminum bromide, zinc dichloride, 
etc. } . Methods and conditions for carrying out such 
reactions are well known to those skilled in the art. See, 
for example, the disoussion in the article entitled, 
"Alkylation of Phenols" in Kirk-Othmer "Encyclopedia of 

20 Chemical Technology", Second Edition, Vol. 1, pages 
894-895, Interscience Publishers, a division of John Wiley 
and Company, H.Y., 1963. Other equally well known appro- 
priate and convenient techniques for attaching the hydro- 
carbon-based group R to the aromatic moiety Ar will occur 

25 readily to those skilled in the art. 

As mentioned, the aromatic moiety (Ar) may 
contain up to 3 optional substituents which are lower 
all^l, lower alkoxyl, carboalkoxy methylol or lower hydro- 
carbon-based substituted methylol, nitro, nitroso, halo, 

30 amino, or combinations of two or more of these optional 
substituents. These substituents may be attached to a 
carbon atom which is part of the aromatic nucleus in Ar. 
They need not, however, be attached to the same aromatic 
ring if more than one ring is present in Ar. 
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used in thi". P"^*"'"* -^inent, the a-inophenols 

= , ' ' ^ ° each one) and Ar is a 

.1 err";''"" '"'"^^^ 

Class Of a».„ophenols can be represented by the fLula 




"herein H is defined above • h' i= » . ^ 
the ^oup consisting of Wr aC lo 
" .Uoxy nitre, nitro^o and h^o o llTl^l'.TT' 

CTe:? - r -^^^^^^^ 
~ed br: rro- ;;itt — 

~^^'seron^^ri::%;-rr^^^^ "--^-^ 

"Nltrophenols", page 888 et entitled 
"Aromatic substitution Nir;/ " 

oe ^ Mare and ' ..H.":^^:" ^ Totr"""" 
"S.- "Kitration and .o.tic Keacti^,;, TZ'MZl; 
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London, Cambridge University Press, 1961; and "The Chemis- 
try of the Nitro and Nitroso Groups", Henry Feuer, Editor, 
Interscience Publishers, N.Y., 1969. 

Reduction of aromatic nitro compounds to the 
5 corresponding amines is also veil known. See, for example, 
the article entitled "Amination by Reduction" in Kirk- 
Othmer "Encyclopedia of Chemical Technology", Second 
Edition, Vol. 2, pages 76-99. Generally, such reductions 
can be carried out with, for example, hydrogen, carbon 

10 monoxide or hydrazine, (or mixtures of same) in the pres- 
ence of metallic catalysts such as palladivim, platinum and 
its oxides, nickel, copper chromite, etc. Co-catalysts 
such as alkali or alkaline earth metal hydroxides or amines 
(including aminophenols) can be used in these catalyzed 

15 reductions. 

Nitro groups can also be reduced in the Zinin 
reaction, which is discussed in "Organic Reactions", Vol. 
20, John Wiley & Sons, N.Y. , 1973, page 455 et seq. 
Generally, the Zinin reaction involves reduction of a nitro 

20 group with divalent negative sulfur compounds, such as 
alkali metal sulfides, polysulfides and hydrosulf ides. 

The nitro groups can be reduced by electrolytic 
action; see, for example, the "i^ination by Reduction" 
article, referred to above. 

25 Typically the aminophenols used in this invention 

are obtained by reduction of nitrophenols with hydrogen in 
the presence of a metallic catalyst such as discussed 
above. This reduction is generally carried out at tempera- 
tures of about 15°-250»C, typically, about SC-ISO^C, and 

30 hydrogen pressures of about 0-2000 psig, typically, about 
50-250 psig. The reaction time for reduction usually 
veuries between about 0.5-50 hours. substantially inert 
liquid diluents and solvents, such as ethemol, cyclohexane, 
etc., can be used to facilitate the reaction. The amino- 
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, riitratxon, extraction, and so forth 
nitro intermediate mill ^""P" ^" 

The t^i^rtu" to rr t^'*" 

least one nitrating ageTat lea« ' ' " 

«.-Ar-<o:,.i::ei:a TK:::r''™'' 

>bove and Ar hee o to 3 onti , * " '»eH„«i 

aefinea above and ,2, t ! =ubstituents (R^, as 

nitro groups T said ^ ^ « 

group.. -i^cture to a»i„o 



In another einbodiffle«<- 4.u 
present invention l»=lude tiHeUtL 

Phenol and an ^ c:^: C T,TcT. V''^^' 
represented by the following for»ulT ^ 



fH).-Ar-(NO,)j 



wherein a, b, c R . 

preferred e^di;ert toe ^."l " « 
tion contain a sintlf in this inven- 

>«nzeneri„g. r^is 'r. " ^"'""^^^ « 

represented'by " 'r "'"^ " »^''°^«»^ 




Wherein an, , J, ^^^^^^^ ^^^^^^ 
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The nitrophenols used in this invention can be 
prepared by a number of known synthetic routes. Various 
routes for preparing nitrophenols are discussed above. 

The nitrophenols of the present invention are 
5 reacted with an amino compoxind. The amino compound may be 
a mono- or polyamine, including hydroxy monoamines/ hydroxy 
polyamines, amine condensates, alkoxylated alkaline poly- 
amines, heterocyclic polyamines, and nitrogen-containing 
dispersants. 

10 ' The monoamines generally contain from 1 to about 

24 carbon atoms, preferably 1 to about 12, and more prefer- 
ably 1 to about 6. Examples of monoamines useful in the 
present invention include methylamine, ethylamine, propyl- 
amine, butylamine, octylamine, and dodeoylamine. Examples 

15 of secondary amines include dimethylamine, diethylamine, 
dipropylamine, dibutylamine, methylbutylamine, ethylhexyl- 
amine, etc. Tertiary amines include trimethylamine, 
tfibutylamine, methyldiethylanine, ethyldibutylamine, etc. 

In another embodiment, the amino compound may be 

20 a hydroxyamine. Typically, the hydroxyamines are primary, 
secondary or tertiary alkanol amines or mixtures thereof. 
Such amines can be represented by the formulae: 

HjN — R" OH, 

25 

R" OH, 
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Wherein e=ch E, is independently a hydrocarbyl group of one 
^IT^^k'*' """^ " hydroxyhyarooarbyl group of 

four and P" a divalent hydrooarbyl group of about two 
to about la carbon atoMs , preferably two to about four. 
The group -R-OH in such formulae represents the hydroxy- 
hydrooarbyl group. r,. can be an acyclic, alicyclic or 
aromatxc group. Typically, r.. is an acyclic straight or 
branded alKylene group such as an ethylene, 1,. -propylene, 
1^2-butylen., 1.2-octadecyl.„e, etc. group. ™,ere two R 

^ a direct carbon-to-carbon bond or through a heteroat™ 
(e.g., oxygen, nitrogen or sulfur) to form a S-, 6-, 7- or 
8-»e»bered ring structure. E«Mples of such heterocyclic 
amxnes ^clude H-,.yaroxyl lower al.yl,™„iL„ 
thiomorphounes, -pip«rialnes, -oxa.oliai„es , -thia«lil 
dines and the lixe. .ypicaXly, however, each K, is indepen- 
dently a -ethyl, ethyl, propyl, butyl, pentyl or hLyl 
group. Examples of alkanola»i„es include mono-, di- and 
trlethanoi amine, dlethylethanolamlne, ethylethanolamlne, 
butyldiethanolamine, etc. 

The hydroxyamlnes can also be an ether N-(hv- 
d™ro=arbyl,a„i„e. These are hydroxypoly<hydrocLbyt 
aZ Lr T "■"--described hydroxy amines (these 

analogs also :Lnclude hydroxyl-substituted oxyalkylene 
analogs,. Such N-<hydroxyhydrocarbyl) amines can be 
conveniently prepared by reaction of epoxides with afore- 
described amines and can be represented by the formulae 
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(R"0)i H 

Ri 

wherein x is a number from about 2 to about 15 and Rj and R" 
are as described above. R, may also be a hydroxypoly (hydro- 
carbyloxy) group. 

The amino compound may also be an ammonium cation 
derived from a polyamine. The polyamine may be aliphatic, 
(^cloaliphatic, heterocyclic or aromatic. Examples of the 
polyamines include alley lene polyamines, hydroxy containing 
polyamines,. arylpolyamines , and heterocyclic polyamines. 

All^lene polyamines are represented by the 

formxila 

Hy-(Alkylene-Y)«R2 
Ri R2 

wherein n has an average value between about 1 and about 
10, preferably about 2 to about 7, more preferably about 2 
to about 5, and the "Alkylene" group has from 1 to about 10 
carbon atoms, preferably about 2 to about 6, more prefera- 
bly about 2 to about 4, Rz is independently preferably 
hydrogen; or an aliphatic or hydroxy-substituted aliphatic 
group of up to about 30 carbon atoms. Preferably Rj is 
defined the Seune as Ri. 

Such alkylene polyamines include methylene 
polyamines, ethylene polyamines, butylene polyamines, 
propylene polyamines, pentylene polyamines, etc. The 
higher homologs and related heterocyclic amines such as 
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pxperazines and N-aminoalkyl-substituted piperazines are 
also included, specific examples of such polyamines are 
ethylene diamine, triethylene tetramine, tr is- (2 -amino- 
ethyl) amine, propylene diamine, trimethylene diamine, 
tripropylene tetramine, tetraethylene pentamine, hexa- 
ethylene heptamine, pentaethylenehexamine, etc. 

Higher homologs obtained by condensing two or 
more of the above-noted alkylene amines are similarly 
useful as are mixtures of two or more of the aforedescribed 
polyammes. 

Ethylene polyamines, such as some of those 
nentioned above, are useful, such polyamines are described 
xn detail under the heading Ethylene Amines in Kirk 
Othmer's "Encyclopedia of chemical Technology", 2d Edition, 
ir^;.. Publishers, New York 

(1965) . Such polyamines are most conveniently prepared by 
the reaction of ethylene dichloride with ammonia or by 
reaction of an ethylene imine with a ring opening reagent 
such as water, ammonia, etc. These reactions result in the 
productxon of a complex mixture of polyalkylene polyamines 
including cyclic condensation products such as the afore- 
TZT^ Polya»ine mixtures are 

Other useful types of polyamine mixtures are 
those resulting from stripping of the above-described 
polyamxne mixtures to leave as residue what is often termed 
^polyamxne bottoms". general, alkylene polyamine 

bottoms, can be characterized as having less than two, 
usually less than 1% (by weight, material boiling beloC 
about 200OC. A typical sample of such ethylene polyamine 
bottoms Obtained from the Dow Chemical Company of Fraeport 
Texas designated "E-ioo" has a specific gravity at I5.6»c 
of 1.0168, a percent nitrogen by weight of 33.15 and a 
viscosity at 40-c of 121 centistokes. Gas chromatography 
analysis of such a sample contains about 0.93% "Light Ends" 



<WO_9303120A1J_> 



PCr/US92/06040 



(most probably DETA) , 0.72% TETA, 21.74% tetraethylene 
pentaamine and 76*61% pentaethylene hexanine and higher (by 
weight) . These alkylene polyamine bottoxae include cyclic 
condensation products such as piperazine and higher analogs 
5 of diethylenetriamine, triethylenetetramine and the like. 

These alkylene polyamine bottoms can be reacted 
solely with the nitrophenol or they can be used with other 
amines, polyamines, or mixtures thereof. 

Another useful polyamine is a condensation reac- 

10 tion between at least one hydroxy compound with at least 
one polyamine reactant containing at least one primary or 
secondary amino group. The hydroxy compounds are prefera- 
bly polyhydric alcohols and amines. The polyhydric alco- 
hols are described below. Preferably the hydroxy compounds 

15 are polyhydric amines. Polyhydric amines include any of 
the eJsove-described monoamines reacted with an alkylene 
oxide (e.g., ethylene oxide, propylene oxide, butylene 
oxide, etc.) having two to about 20 carbon atoms, prefera- 
bly two to about four. Examples of polyhydric amines 

2 0 include tri- (hydroxypropy 1} amine , tr is- (hydroxymethyl ) amino 
methane, 2 -amino-2-methy 1-1, 3 -propanediol, N,N,N',N'-tetra- 
kis(2-hydroxypropyl)ethylenediamine, and N,N,N' ,N'-tetra- 
kis(2-hydroxyethyl)ethylenediamine, preferably tr is (hy- 
droxymethyl }eutiinomethEine (THAH] . 

25 Polyamine reactants, which react with the poly- 

hydric alcohol or amine to form the condensation products 
or condensed amines, are described above. Preferred poly- 
amine reactants include triethylenetetramine (TETA) , 
tetraethylenepentamine (TEPA) pentaethylenehexamine 

30 (PEHA) , and mixtures of polyamines such as the above- 
described "amine bottoms". 

The condensation reaction of the polyamine 
reactant with the hydroxy compound is conducted at an 
elevated temperature, usually about eo'C to about 265»C, 



wo 93/03120 W W PCr/US92/O(iO40 



-19- 



(pref.rably about 220-0 to about 250.C) in the presence of 
an aoia catalyst. 

The amine condensates ana methods of making the 
sane are described In Per publication W086/05S01 which is 
incorporated by reference for its disclosure to the conden- 
sates and methods of maMng the same. The preparation of 
such polyamine condensates may occur as follow,: a 4. 
st!^^ ".I"" round-bottomed flask eguipp«l „ith glass 
llT^ . ^'"'^""'"^^ Dean-Stark trap, 

Taft tomes (amine bottoms available commercially from 

n^"^ ."'^ -^'-^^ ""rot: 

and a nitrogen distribution of 12.3* by weight primary 
»ine, 14.4, by weight secondary amine and 7.4* by weigit 

mt^;rr ■ trischyd:::'- 

«ethyl,ami„ometh.n. (tom,, . j^i, ^^^^ ^^^^^^ J 
and 23 grama 8„ ^ ^ 

heated to 120-0 over 0.6 hour. with sweeping, the 
-«ur. xs then heated to ISCC over 1.25 hour, tlln to 
235.C over 1 hour more, then held at 230-235-= fo^ 5 hours 

2!o™245'"-C fV:H"'' ''«^'« " 

240 245 c for 3 hours. The product is cooled to 150-c and 

filtered w.th a diatomaceous earth filter aid. vleld: 84% 
(1221 grams) . 

In another embodiment, the amino compounds are 
^^o^-containing polyamines. Hydroxy-containin, poly- 
a"eT °' — -es, particularly alko J- 

d!^i„^^ '^^"""'^ "-"(^iethanoDethy^e 
rZ^ tr r P°ly™i-s can be maL by 

ZT^.T -"'ylene amines with one or 

more of the above-described alkylene oxides. similar al- 
Wene cxide-alkanol a,^ne reaction products can also e 

decLb ^ " 

With ethyl«ie, propylene or higher epoxides in a 1.1 to 1.2 
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molar ratio. Reactant ratios and temperattires for carrying 
out such reactions are known to those skilled in the art. 

Specific examples of alkoxylated alkylenepoly- 
amines include N-(2-hydroxyethyl) ethylenediamine , N,N- 
5 bis (2-hydro3cyethyl) -ethylene-diamine, l-(2-hydroxyethyl)- 
piperazine, mono (hydroxypropyl) -substituted tetraethylene- 
pentamine, N-{3-hydroxybutyl) -tetramethylene diamine, etc. 
Higher homologs obtained by condensation of the above- 
illustrated hydroxy-containing polyamines through eunino 

10 groups or through hydroxy groups are likewise useful. 

Condensation through amino groups results in a higher amine 
accompanied by removal of ammonia while condensation 
through the hydroxy groups results in products containing 
ether linkages accompanied by removal of water. Hixtures 

15 of two or more of any of the aforesaid polyamines are also 
useful. 

In another embodiment, the amino compound may be 
a cation derived from heterocyclic polyamine. The hetero- 
cyclic polyamines include aziridines, azetidines, azoli- 

20 dines, tetra- and dihydropyridines , pyrroles, indoles, 
piperidines, imidazoles, di- and tetrediydroimidazoles, 
piperazines, isoindoles, purines, morpholines, thiomorpho- 
lines, N-aminoalkylmorpholines, N-aminoalkylthiomorpho- 
lines, N-aminoalkylpiperazines, N,N'-diaminoalkylpipera- 

25 zines, azepines, azocines, azonines, azecines and tetra-, 
di- and perhydro derivatives of each of the eibove and 
mixtures of two or more of these heterocyclic amines. 
Preferred heterocyclic amines are the saturated 5- and 
6-membered heterocyclic amines containing only nitrogen, 

30 oxygen and/ or sulfur in the hetero ring, especially the 
piperidines, piperazines, thiomorpholines, morpholines, 
pyrrolidines, and the like. Piperidine, aminoalkylsub- 
stituted piperidines, piperazine, euainoetlkylsubstituted 
piperazines, morpholine, aminoalkylsubstituted morpholines , 

35, pyrrolidine, and aminbalkyl-substituted pyrrolidines, are 
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incxua. o^' °' ''"--^^"^ amines 

P= Wne. „e also u«m "^^T"^ heterooxcUc 

ethyl, cy=lohexyla„l„e a^hvd^Z , »- t=-hydroxy- 

a dispersal "lirr"'"™'' ^ 
containing ester diL- " dispersants; nitrogen- 

.uper3a„rrr~ir.~ - 

an a.i„o c^^t-.^^t^tl^t™" " ° """^--'^ 
"itb at least one of th. I "^"^"P^enol is conaensec. 
™. reaction is ? ^'"'-^-"i^aa anino co»pounas. 

the «ai:i:nTr::rr rr^iati^^^^^^^^^ 

"action mixtL?orth?i H?T''"°" *"P«ature of the 

tempera,;::: Itl^^^-r^T""*^- 
175«c. ° P»f«ably between 50- 

" carhon ator;erii"tif « 
to conduct theTnitUl .r''/:: " ''^^""a 

temperature (e.g o" t'^^.l' ""^ansation at a lower 
reaction is ^oIllhL "r^alT; T Tt""" 
aguivalent of nitrophenol is „saa . " °' 

" a»ino coBpouna. Usually it fa not T ^^^^'alent of 

than three eguivalents of „it "'""*»'aous to use «ore 
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are in a ratio of about 0.5-10 equivalents of amino com- 
pound per mole of nitrophenol, preferably sOaout 1.0-5. 
fA-3) Nitrogen-containing Carboxylic Dispersants 

The nitrogen-containing carboxylic dispersants 
5 include reaction products of hydrocarbyl-substituted 
carbo^lic acylating agents such as substituted carboj^lic 
acids or derivatives thereof. The amines are described 
above, typically the amines are polyamines, preferably the 
amines are ethylene aunines, amine bottoms or amine conden- 

10 sates. The hydrocarbyl-substituted carboxylic acylating 
agent and polyamine are reacted at a temperature from about 
O^C, preferably about 50«C, up to about 200»C, preferably 
up to about ISO^C. Usually an equivalent of acylating 
agent is reacted with 1-4 equivalents of polyamine, prefer- 

15 ably 2-4 equivalents. 

The hydrogen-substituted carboxylic acylating 
agent may be derived from a monocarboa^lic acid or a 
polycarbo^^lic acid. Polycarboxylic acids generally are 
preferred. The acylating agents may be a ceurboxylic acid 

20 or derivatives of the carbos^lic acid such as the halides, 
esters, anhydrides, etc., preferably acid, esters or 
anhydrides, more preferably anhydrides. Preferably the 
carbo3^1ic acylating agent is a succinic acylating agent. 

The hydrocarbyl-substituted carboxylic acylating 

25 agent includes agents which have a hydrocarbyl group 
derived from a polyalkene. The polyalkene is characterized 
as containing from at least about 8 carbon atoms, prefera- 
bly at least about 30, more preferably at least about 35 up 
to about 300 carbon atoms, preferably 200, more preferably 

30 100. In one embodiment, the polyalkene is characterized by 
an iln (number average molecular weight) value of at least 
about 500. Generally, the polyalkene is characterized by 
an rni value of about 500 to about 5000, preferably about 
800 to eUsout 2500. Xn another ^nbodiment Bn veuries between 

35 about 500 to about 1200 or 1300. 
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In inother embodiment, the hydrocarbyl groups are 
.^er-ea from polyelkenes bavin, an 5n value of at leaet 

The polyalkenes include homopolymers and inter- 

iXnT ^^^^^^^-^^^ — rs 2 to a.o:t L 

carbon ato.s; usually 2 to about e, preferably 2 to about 

: ZtllT""^""' Bonooiefins suL 

as ethylene, propylene, i-butene, isobutene, and 1-octene 
or a polyolefinic mononer, preferably dLaili>i^ 
such 1 3-h„«.»^^ P^ereraciy diolefinic monomer, 

u T ^"^"-"y- the inter- 

ae polyaU»n«, are prepared by conventional procedures. 

alpha-beta olefinic unsaturation. The carboxylic reaae„i.« 
al^o^r" Z\T ""^^^"^ aicarbo:^aic acids! 

~c acid:".^^b::ir::::™^^^^^ 

Polybasic acids include mal.ic acid. fUrt acid Ls^ 
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conic acid, itaconic acid and citraconic acid. Generally, 
the unsaturated carboxylic acid or derivative is maleic 
anhydride or maleic or fumaric acid or ester, preferably, 
maleic acid or anhydride, more preferably maleic anhydride. 
5 The polyalkene may be reacted with the carboxylic 

reagent such that there is at least one mole of reagent for 
each mole of polyalkene. Preferably, an excess of reagent 
is used. This excess is generally between about 5% to 
about 25%, 

10 In another embodiment, the acylating agents are 

prepared by reacting the above described polyalkene with an 
excess of maleic anhydride to provide substituted succinic 
acylating agents wherein the number of succinic groups for 
each equivalent weight of substituent group is at least 

15 1.3. The maximum number will not exceed 4.5. A suitable 
range is from about 1.4 to 3,5 and more specifically from 
about 1.4 to about 2.5 succinic groups per equivalent 
weight of substituent groups. In this embodiment, the 
polyalkene preferably has an Vn from about 1300 to about 

20 5000 and a Mw/Mn of at least 1.5, as described above, the 
value of Ifii is preferably between about 1300 and 5000. A 
more preferred range for Mn is from about 1500 to about 
2800, and a most preferred range of Mn values is from about 
1500 to about 2400. 

25 The conditions, i.e., temperature, agitation, 

solvents, and the like, for reacting an acid reactant with 
a polyalkene, are known to those in the art. Examples of 
patents describing various procedures for preparing useful 
acylating agents include U.S. Patents 3,215,707 (Rense) ; 

30 3,219,666 (Norman et al) ; 3,231,587 (Rense); 3,912,764 

(Palmer); 4,110,349 (Cohen); and 4,234,435 (Meinhardt et 
-al); and U.K. 1,440,219. The disclosures of these patents 
are hereby incorporated by reference. 
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A.ine ^""^ ^^-P-r-^r^t xnay also be an axaine dispersant. 

"'f''™' i»y<irocarbyl-substituted amines 

These hydrocarbyl-substituted aaines are well known 

TT\TT ^^^^^ are letrd ll 

3 *755 433 ^'"^'^^^^ 3,555,804; 

amines and ..ethods of making the same ^^y^^^rbyl 

butene amine- n N-di rlJ, monomers); poly- 

lA-5) Ester pj spo-.-^^^^.^ 
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wherein the hydrocarbyl group contains at least about 8 
aliphatic carbon atoms. The hydroxy compounds may be 
aliphatic compounds sucfli as monohydric and polyhydric 
alcohols, or aromatic compounds such as phenols and naph- 
5 thols. The aromatic hydroxy compounds from which the 
esters may be derived are illustrated by the following 
specific examples: phenol, beta-naphthol, alpha-naphthol , 
cresol, resorcinol, catechol, p,p'-dihydroxybiphenyl, 
2-chlorophenol, 2,4-dibutylphenol, etc. 

10 The alcohols from which the esters may be derived 

preferably contain up to about 40 aliphatic carbon atoms, 
preferably from 2 to about 30, more pref crassly 2 to about 
10. They may be monohydric alcohols such as methanol, 
ethanol, isooctanol, dodecanol, cyclohexanol, etc. In one 

15 embodiment, the hydroxy compounds are polyhydric alcohols, 
such as alley lene polyols. Preferably, the polyhydric 
alcohols contain from 2 to about 40 carbon atoms, more 
preferably 2 to about 20; and from 2 to about 10 hydroxy 1 
groups, more preferably 2 to about 6. Polyhydric alcohols 

20 include ethylene glycols, including di-, tri- and tetra- 
ethylene glycols; propylene glycols, including di-, tri- 
and tetrapropylene glycols; glycerol; butane diol; hexane 
diol; sorbitol; arabitol; mannitol; sucrose; fructose; 
glucose; cyclohexane diol; erythritol; and pentaeryth- 

25 ritols, including di- and tripentaerythritol; preferably, 
diethylene glycol, triethylene glycol, glycerol, sorbitol, 
pentaerythritol and dipentaerythr itol . 

The polyhydric alcohols may be esterified with 
monocarboxylic acids having from 2 to eUaout 30 carbon 

30 atoms, preferably about 8 to about 18, provided that at 
least one hydroxyl group remains unesterif ied. Examples of 
monoceurboxylic acids include acetic, propionic, butyric and 
fatty carboxylic acids. The fatty monocarboxylic acids 
have from about 8 to about 30 carbon atoms and include 

35 octanoic, oleic, stearic, linoleic, dodecanoic and tall oil 
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acids. 



Specific exanples of these esterified polyhydric 
a ochols include sorbitol oleate, including „ono- and 
dloleate, sorbitol stearate, including .ono- and distear- 
ate glycerol oleate, including glycerol „ono-, di- and 
trioleate and erythritol oetanoate. 

The carboxylie ester diepereants »ay be prepared 
by any of several icnown nethods. The Method LJ^Ts 
preferred because of convenience and the superior pr^.^- 

tte carbo=qrU= acylating agents described above with one or 
»re alcohols or phenols in ratios of fro« about 0.5 
ewivalent to about 4 equivalents of hydroxy compound per 
aguxvalent of acylating agent. The estTrificatTon is 
usually carried out at a temperature above about iTo-c 
preferably between iso-c and 300-=. The water fold as ^ 
tZT" ^ ^-illation as the esterificatL 

dlsuH . preparation of useful carboxylic ester 

ZlZlT " "'•^""-^ 3.5,,,i„ and 

The carboxylic ester dispersants may be further 

IZ^'Z'V" " """^ 

preferably at least one of the above described polyanines 
in one embodiment, the amount of amine which is reacteHs 
an amount sufficient to neutralize any unesterified carbo.! 
ylic acid groups, m one preferred embodim«,t, the nit^o- 

IZ^ITT' '^'^ ^ispers^nt. are p^^^e^y 

reacting about l.o to 2.0 e^ivalents, preferably aLut 1 b 
to 1 8 eguivalents of hydroxy compounds, and up to J^l 

lent of polyamine per eguivalent of acylating agent. 

in another embodiment, the carboxylic acirt 

^ 0 oi^^^i lant Of the ai^: ^^^^ 

Of the amine although the total amount of equivalents "f 



15 



20 
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the combination should be at least about 0 . 5 equivalent per 
equivalent of acylating agent. These nitrogen-containing 
carboxylic ester dispersant compositions aure known in the 
art, and the preparation of a number of these derivatives 
is described in, for example, U.S. Patents 3,957,854 and 
4,234,435 Which have been incorporated by reference previ- 
ously. 

The carboxylic ester dispersants and methods of 
making the same are known in the art and are disclosed in 
U.S. Patents 3,219,666, 3,381,022, 3,522,179 and 4,234,435 
which are hereby incorporated by reference for their 
disclosures of the preparation of carboxylic ester dispers- 
ants . 

fA-6) l^anpjch DispergaTits 

The dispersant may also be a Heumich dispersant. 
Kannich dispersants are formed by the reaction of at least 
one aldehyde, at least one of the above described amine and 
at least one hydroayaromatic compound. The reaction may 
occur from room temperature to 225 'C, usually from 50" to 
about 200»C (75»C-125»C most preferred), with the amounts 
of the reagents being such that the molar ratio of hydroxy- 
aromatic compound to formaldehyde to amine is in the range 
from about (1:1:1) to about (1:3:3). 

The first reagent is a hydroxyaromatic compound. 
This term includes phenols (which are preferred) , carbon-, 
oxygen-, sulfur- and nitrogen-bridged phenols and the like 
as well as phenols directly linked through covalent bonds 
(e.g. 4,4'-bis(hydroxy)biphenyl) , hydroxy compounds derived 
from fused-ring hydrocarbon (e.g. , naphthols and the like) ; 
and polyhydroxy compounds such as catechol, resorcinol and 
hydroquinone. Mixtures of one or more hydroxyaromatic 
compounds can be used as the first reagent. 

The hydroxyaromatic compounds are those sub- 
stituted with at least one, and- preferably not more than 
two, aliphatic or alicyclic groups having at least about 6 
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(usually at least about 30, „ore preferably at least 50, 
carbon atoms and up to about 400 carbon J ' 
300, .„re preferably 200. These Joir T' '"^"^""^ 

«... ...~.r;r^„^;.rr~--"-" 

the conditions Of " aldehydes under 

Parald.^;de ,oli.„ T " P«a'=-alaehyde, 

precursors f. !, " T ^°™"Oehy.ie and its 

'err^T Sxt«;V;/a?dIT""''^' 

reagent. - the second 

I-reterably'^^ell^/r""* ""^^ ^-e. 

rably the as a polya„i„e as described above 

patentsTTrp^trnror 

snd D.S. Patent 4 «f ^! = - ^"^nt 3,877,899; 

- their .rir:;rjrrdi%~r ~ 

describe p'^^^Ton T'dT "^^^^ 

present invention l„ ^e °'J'^^'^'^ ""'"I i" the 

elsewhere in the specTf i«tion a^"^ " ™" « 
by weight, temperature isT 

-spheric, uh^ussX^r~;ricr^^^^^^^ 



EXAMPLE A-l 

substituted ThlT °' ''"'^ ^ Polyisobutene- 

«taly.:ra,.«rtl^rr ^-"luoride-phenol 
a number a^e^r™! 

<vapor Phase osmometry,, 30. ll Z':::^!:^ 
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oil and 725 parts of textile spirits is heated to SO" to 
achieve homogenity. After cooling to 30"/ 319.5 parts of 
16 molar nitric acid in 600 parts of water is added to the 
mixture. Cooling is necessary to keep the mixture's 
5 temperature below 40". After the reaction mixture is 
stirred for an additional two hours, an aliquot of 3710 
parts is transferred to a second reaction vessel. This 
second portion is treated with an additional 127.8 parts of 
16 molar nitric acid in 130 parts of water at 25»-30». The 

10 reaction mixture is stirred for 1.5 hours and then stripped 
to 220 "/30 torr. Filtration provides an oil solution of 
the desired intermediate. 

A mixture of 810 parts of the oil solution of the 
above prepared intermediate, 405 parts of isopropyl alcohol 

15 and 405 parts of toluene is charged to an appropriately 
sized autoclave. Platinum oxide catalyst (0.81 part) is 
added and the autoclave is evacuated and purged with 
nitrogen four times to remove any residual air. Hydrogen 
is fed to the autoclave at a pressure of 29-55 psig. while 

20 the content is stirred and heated to 27^-92 "» for a total of 
13 hours. Residual excess hydrogen is removed from the 
reaction mixture by evacuation and purging with nitrogen 
four times. The reaction mixture is then filtered through 
diatomaceous earth and the filtrate stripped to provide an 

25 oil solution of the desired aminophenol. This solution 
contains 0.58% nitrogen. 

EXAMPLE A-2 

To a mixture of 361.2 parts of a deca (propyl- 
ene) -substituted phenol and 270.9 parts of glacial acetic 

30 acid, at 7*' -17", is added a mixture of 90.3 parts of nitric 
acid (70-71% HNO3) and 90.3 parts of glacial acetic acid. 
The addition is carried out over 1.5 hours while the 
reaction mixture is cooled externally to keep it at 7«'-17«». 
The cooling bath is removed and the reaction stirred for 

35 two hours at room temperature. The reaction is then 
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stripped at 1340/35 torr and filtered to provide th. 

desared nitrated intermediate as a filtrate hav 
nitrogen content of 4.65%. filtrate having a 

^ and 50 parts'^'oTlt^In "'^'^ °' intermediate 
laixture!/! ^^^^"^ autoclave. This 

r °- - 

is evacu«*-«^ ^««iysr is added. The autoclave 

the hydrogen Bressu« 

" part « p.urjl ot ™ a^ditlon.1 o.s 

pressured to loo psiT autoclave Is again 

continue. ,or ^ .Z^l^^^.T^Z^ '"1 Tl T^"™ 
noles of hydrogen is fed J °^ 2-° 

20 mirture is filtered L . '"toclave. The reaction 

filtration provide! ^.^^^ ^ * 

is preL^inar;: ^^7;^^^^^^!^""^ 
group ortho to tho v,^,^ , *"w«ucc naving the amano 

EXAMPLE A-3 
To a mixture of seas na*.^— 
substituted Phenol (wherein T ' Pol^""™- 

oontains 40 to 45 carbt, . P°ly''Utene substltuent 

spirits is added : "partr: Tt "^-^"^ " ''-""^ 

» reaction temperature is kept " " 

stirred for about ^ real' ' "^"^ 

into 5000 parts of 1« . >^aa<=tio'' fixture is poured 
organic layrii" separate ^ " '''^ 

- then co^ined .^..T^ ^2:^ ZZ 
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tion is stripped to 170» , and the residue filtered to 
provide the desired intermediate as a filtrate. 

A mixttire of 130 parts of the cibove intermediate, 
130 parts of ethanol, and 0.2 part of platinum oxide (86.4% 
5 PtOj) is charged to a hydrogenation bomb. The bomb is 
purged several times with hydrogen and then charged to 54 
psig. with hydrogen. The bomb is rocked for 24 hours and 
again charged to 70 psig. with hydrogen. Rocking is 
continued for an additional 98 hours. Stripping of the 
10 resulting reaction mixture to l45»/760 _torr provides the 
desired aminophenol product as a semi-solid residue. 
EXAMPLE A-4 

A mixture of 105 parts of the intermediate of 
Example 3, 303 parts cyclohexane and 4 parts commercial 

15 Raney nickel catalyst is charged to an appropriately sized 
hydrogenation bomb. The bomb is pressured to 1000 psig. 
with hydrogen and agitated at about 50 • for 16 hours. The 
bomb is again pressured to 1100 psig. and agitated for 
another 24 hours. The bomb is then opened and the reaction 

20 mixtTire filtered and recharged to the bomb with a fresh 
portion of 4 parts of Raney nickel catalyst. The bomb is 
pressured to 1100 psig. and agitated for 24 hours. The 
resultant reaction mixture is stripped to 95 "/ZS torr to 
provide the aminophenol product as a semi-solid residue. 

25 EXAMPLE A-5 

To a mixture of 400 parts of polybutene-substi- 
tuted phenol (wherein the polybutene substituent contains 
approximately 100 carbon atoms) , 125 parts of textile 
spirits and 266 parts of a diluent mineral oil at 28° is 

30 slowly added 22.8 parts of nitric acid (70%) in 50 parts of 

water over a period of 0.33 hour. The mixture is stirred 
at 28»-34» for two hours and stripped to 158 '/SO torr, 
filtration provides an oil solution (40%) of the desired 
nitrophenol intermediate having a nitrogen content of 

35 0.88%. 
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and P. !^ "^"^"^^ " P^^^^ °^ **>ove intermediate 

0.31 part Of ^'^"'^'^ P-^^*^'- 

0.31 part Of a comnercial platinum oxide catalyst (B6 4* 

-.t„e then .nt.rea ana the «lt„te strip^. 



EXAMPLE A-6 



" *3 es c and 89.5 parts of a «5a. 

ature «,=.<»4. ■ , «j-^«xxy. me reaction temper- 

ature xs maintained at 60--65.C for two hours. The re^ 

j.xT:ure over 6.5 hours. The reaction is 
aiato.ace,us earth unaer nitrogen T'T 
de.lr.d product ana has a TBK L 3 0 55* 
40% 100 „«tr.l min„al oil. * ""^ 

EXAMPLE A-7 

weight o, appr»rr; ::r,;;T^,r"^"--- 

boron trifluoride-phenoi =0^1^ L" 3, '"r"°' °' ^ 
^=»ea is vacuum stripped to .To-c a^f^eo tranTl"" 
=oa.=/so tor to provide a Poa.hutene-slILtt prli"" 

^o".«3-rr=— or-~; 
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textile spirits is heated with agitation to 60»C. After 
cooling to 30"C, a mixture of 319.5 parts of a l6-niolar 
nitric acid and 600 parts is slowly added into the mixture 
which is kept below 40«»C by external cooling. After 
5 stirring the mixture for an additional 2 hours, 3710 parts 
is transferred to a second reaction vessel. The remaining 
material is stripped to 150»C/43 tor, cooled to 110"C and 
filtered through diatomaceous earth to provide as a fil- 
trate the desired nitrophenol. This material has a nitro- 

10 gen content of 0.53%. 

The above nitrophenol (1353 parts) is added to 
61.5 parts of a commercial polyethylenepolyamine mixture 
containing 33.5% nitrogen and substantially corresponding 
in empirical formula to tetraethylenepentamihe. The 

15 reaction mixture is heated to 80 'C for 1.5 hoxirs and then 
stored for 15 hours at 25"C. It is then heated to 130- 
160»c for a total 15 hours and finally stripped to 160/30 
tor. The residue is filtered through diatomaceous earth to 
give a product which contains 1.5% nitrogen. 

20 EXAHFLE A-8 

A mixture of 1600 parts of a polybutene-substi- 
tuted phenol prepared as described in Example A-7 from 
polybutene having a number average molecular weight of 1400 
(gel permeation chromatography) , 10 parts of agueous 

25 hydrochloric acid and 33 parts of paraformaldehyde is 
heated to 90"C under nitrogen atmosphere for 20 hours with 
intermittent storage at room temperature. 500 parts of 
textile spirits are then added, followed by 91.3 parts of 
concentrated nitric acid and 100 parts water. During the 

30 nitric acid addition the reaction temperature is maintained 
at 130-138 °C by external cooling. The reaction mixture is 
then stirred for two hours at room temperature and 61.5 
parts of polyethylene polyamine described in Example A is 
added slowly. The reaction mixture is heated to 160«C for 

35 seven hours and then stripped at 160 »C and 30 tor. The 
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residue is filtered through diatomaceous earth to vi.iH 
product that has a nitrogen content of 0.88* ' 



EXAMPLE A-9 

comprising 60% by weiahi- «^ . Example A-7 and 

stripped to 'oo V°o a„7' f "^'^-^ ^= 

a product containina 0.97* ''^ ^° ^'^^^^^ 



aiacoma 

a product containing 0.97% nitrogen 
EXAMPLE A-10 



chlorine co„t«.t of "e^r 28S 1^ . ' 
aalne havi™, " aU:ylene poiv- 

.e^i=^irt:"^^?^7^»^"» -r.spo„.i„, stoiLil- 

b^zene i, removed. n,e " U !1 ^° 

equal voluMe of ^aa IT T""" """"^ "^"^ - 

aqueous S0.1U. carbonate is aa^ 

the mixture is allo™^ » stirring, 

- organic ^^TTJ^Z^^Z iT^-'-^'- 
provide the desir*»rt • . stripped to 

nitrogen co„te?t7/,.s» '"'^ « 



EXAMPLE A-ll 



a po..iso:ire:;: parts c toluene ana .00 parts 

Pol^asoLeneT::— Itl^rraVr 

:r«r:jr"or' - ~-='nri: iZ' 
~'Vrrer.iriVi^^^^^^ 
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tetraethylene pentamine, is heated to 150 while the 
water/ toliiene azeotrope. is removed. The reaction mixture 
is then heated to ISCC under reduced pressure until 
toluene ceases to distill. The residual acylated polyamine 
5 has a nitrogen content of 4.7%. 

EXAMPLE A-12 

A reaction vessel is charged with 820 parts of 
100 neutral mineral oil and 1000 parts of a polybutenyl- 
substituted succinic anhydride derived from a polybutene 

10 (number average molecular weight equal to 960) . The 

mixture is heated to 110 "C whereupon 85.0 parts of an 
ethylene amine mixtxare having an average composition 
corresponding to the stoichiometry of tetraethylenepent- 
amine is added to the reaction mixture. The reaction 

15 mixture is heated to 150«-160«C and held for four hours. 

The reaction mixture is cooled and filtered through dia- 
tomaceous earth. The filtrate has a total base number of 
35, 1.56% nitrogen and 40% 100 neutral mineral oil. 

EXAMPLE A-13 

20 A reaction vessel is charged with 400 parts of 

100 neutral mineral oil and 1000 parts of the polybutenyl 
succinic anhydride described in Example A-12. The mixture 
is heated to 88 where 152 parts of a condensed amine 
(prepared by reacting HPA Taft amines available from Union 

25 Carbide with tris(hydroxymethyl) amino methane (THAM) ) is 
added to the reaction mixture. The reaction temperature is 
increased to 152 «C and maintained for 5.5 hours. The 
reaction mixture is cooled to 145 -C and filtered through 
diatomaceous earth. The filtrate contains 40% 100 neutral 

30 mineral oil and 2.15% nitrogen. 

EXAMPLE A-14 

To a mixture of 50 parts of a polypropyl-substi- 
tuted phenol (having a molecular weight of about 900, vapor 
phase osmometry) , 500 parts of mineral oil (a solvent 
35 refined paraffinic oil having a viscosity of 100 SUS at 
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T^LZt ZT : '^""^ «-thyla.ine solution 

LZ Z, TJ^ ^= ^op-Vise, over an 

held at tn " '^l'^"^"" ^= in^^sed to loo-c 

blol wittttr" '"^^^ "'•"^ '^^^ i= 

adll^ ,„n ^° ''-^ ^"olea reaction nirture is 

Of the final product containing 0.5% nitrogen. 
EXAMPLE A-15 

::.r:::ro. ~ :^3'L?i:~: 
-cinic anC;::^ L^Ti^ij'^rrj' T' 

glycol is Mixed at 2.0-250.0^7™ r -""P-ntyl 
residue is a ° " " 



the 



esteriflcT./ ""^ °^ ^"^^ ^^^""^ resulting fro:n _ 

glycol. It has a saponification nuiaber of 101 an^ 
alcoholic hydroxyl content of 0.2%. 

EXAMPLE A-16 



=ari„=^ii="ir.Tvit;rre:: ^^"^ « - 

(prepared bv ^ molecular weight of 1018 

aLyLraoi'T, :rT7. ^"^r 

-mtainlng a tex^eratie . '^"^^'^'^'^^^ ""le 

hours during vhirtT ni^T, T'T' " 
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(B) Fa-t-fcv Acid-polvamine R eaetion Product 

The methods and compositions of the present 
invention also contain the reaction product of a fatty 
carlaoxylic acid of and at least one polyamine. The fatty 
5 carboxylic acids are generally mixtures of straight and 
branched chain fatty carboxylic acids containing about 8 to 
about 30 carbon atoms, preferably about 12 to about 24, 
more preferably about 16 to about 18. Carboxylic acids 
include the polycarboxylic acids or carboyxlic acids or 

10 anhydrides having from 2 to about 4 carbonyl groups, 
preferably 2. The polycarboxylic acids include succinic 
acids and anhydrides and Diels-Alder reaction products of 
unsaturated monocarboxylic acids with unsaturated carboxyl- 
ic acids (such as acrylic, methacrylic, maleic, fumaric, 

15 crotonic and itaconic acids). Preferably, the fatty 
carboxylic acids are fatty monocarboxylic acids, having 
from about 8 to about 30, preferably about 12 to about 24 
carbon atoms, such as octemoic, oleic, stearic, linoleic, 
dodecanoic, and tall oil acids, preferably stearic acid. 

20 The fatty carbos^lic acid is reacted with at 

least one polyamine. The polyamines may be aliphatic, 
cycloaliphatic, heterocyclic or aromatic. Examples of the 
polyamines include allcylene polyamines and heterocyclic 
polyamines. 

25 A preferred reaction product of a carboxylic acid 

and polyamine is made by reacting the above-described 
all^lene polyamines with a mixture of fatty acids having 
from 5 to about 30 mol percent straight chain acid and 
about 70 to 95% mol branch chain fatty acids. Among the 

30 commercially available mixtures are. those known widely in 
the trade as isostearic acid. These mixtures are produced 
as a by-product from the dimerization of unsaturated fatty 
acids as described' in U.S. Patents 2,812,342; and 
3,260,671. These patents are hereby incorporated by 
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InTrr/" "^"^ ^i=closure of th^e reaction products 
and methods of making the saae. 

The branched chain fatty acids can also include 
those .„ Which the branch is not alkyl in nature, ZTZ 
found .n Phenyl and cyolch«,yl stearic acid and t^e chlcr- 
meneT,'"''- """'"^ ^^"^ ^'"^ 

TZ^.T'": '"'""^'^ ^^^"^^ extensively 

3,251,853, 3,326,801, 3,337,459; 3,40S,0«4; 3 4,9 .74 
porated by reference for their disclosures of fattv acid/ 

2^.-— - - .ubrir/„r:ri. 

"Other embodiment, the reaction product of a 
fa^y^arbcxylic acid and a polyamine are further "eacted 

frlm T ; ^ *° ^ "o-^. preferably 

carL a? ' """" ""'^^''^^ = -^ut I 

rr::;enr^^ itZ- rrr Tr "™ 

and cctylene o.ide. ;.e . «i:estner:riyn«^^ 

carhoivn,. . .. reference for its teachings to 

u^^ mTf' »d reaction prod- 

ucts a«i methods of making the reaction products. 

product ,Brof',l"°""' "^"^^^^ illustrate the reaction 
procuct (B) of the present invention. 

EXMSPLB B-1 

heated .t^LoTj^^' commercial diethylene triamine 

st'aric acl/ " "'""'^ °f i-o- 

stearzc acid over a period of two hours. The mixture is 
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held at ISO'C for one hour and then heated to 180 "C over an 
additional hovir. Finally, the mixture is heated to 205»C 
over 0.5 hovr; through this heating, the nixture is blown 
with nitrogen to remove volatiles. The mixture is held at 
5 205-230«»C for a total of 11.5 hours and then stripped at 
230«'C/20 torr to provide the desired acylated polyamine as 
a residue containing 6.2% nitrogen. 

EXAMPLE B-2 

To 205 peurbs of conmercial tetraethylene pent- 
10 amine heated to about 75'C there is added 1000 parts of 
isostearic acid while pvirging with nitrogen, and the 
temperature of the mixture is maintained at about 75°- 
110 "C. The mixture then is heated to 220»C and held at 
this temperature tintil the acid number of the mixture is 
15 less than 10. After cooling to about 150»C, the mixture is 
filtered, and the filtrate is the desired acylated poly- 
amine having a nitrogen content of about 5.9%. 

EXAMPLE B-3 

A mixture (565 parts by weight) of an alkylene 

20 amine mixture consisting of triethyiene tetramine and di- 
ethylene triamine in weight ratio of 3:1 is added at 20<*- 
80 "C to a mixture of equivalent amoxints of a naphthenic 
acid having an acid number of 180 (1270 parts) and oleic 
acid (1110 parts; the total quantity of the two acids used 

25 is such as to provide one equivalent for each two equiva- 
lents of the amine mixture used) . The reaction is exother- 
mic. The mixture is blown with nitrogen while it is being 
heated to 240 *C in 4.5 hours and thereafter heated at this 
temperature for 2 hours. Water is collected as the distil- 

30 late. To the above residue ethylene oxide (140 parts) is 
added at 170«'-1B0«'C within a period of 2 hours while nitro- 
gen is bubbled through the reaction mixture. The reaction 
mixture is then blown with nitrogen for 15 minutes iand 
diluted with 940 parts of xylene to a solution containing 

35 25% of ^lene. The resulting solution has a nitrogen 
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cogent Of 5 4* and a base number of 8. at pH of 4, the 
latter b.«, indicative of free a»i„o groups. 

The methods and compositions of the present 
xnve„t«n also contain (c, at least 2S, by „ei,ht of at 
leas. ^^^^ Of at 

hols, (b) oarboxylic esters having up to a total oV L 
carbon atoMs, and ,c) alkoxy alcohols. " 
iil — Keto Al^^h^if 

include a ^bo^re:t"^T""' 

carbon atoms. ^Itl^T T '^ '° * °" " 

from carboxyiic alfdl^ ^ carbo^lic ester is prepared 

atoms. »=reTrefe^ryrr^^°!,=' " 

about 8 p , preferably 2 to 

pt'onic, rz:: ir""^"" 

acid, prefera^tv °' ^ dodecanoic 

ablv '^"^^''^^^ propionic or butyric, more prefer- 

allorl^ng romT™t ^^-V^-^ 

«-:rinV.;e— — - " ~r'^r:^ 
hexanoi, ::re.a::r: ;eorr;r~ 

ethanol, propanol and buta„or Soeclr ' 

=sr :4r rr ^'^^^^^^ 

propyl a;d1^tyl bu^L 4 Propionates; 
octyl and o^tZZ^^^T' 
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(Ci Alko xv Alcohols 

The compositions may include alkoxy alcohols. 
These alkoxy alcohols are characterized as having ether 
linkages and may be prepared by using alkylene oxides, 
5 having from 2 to about 10 carbon atoms, (such as ethylene 
oxide,- propylene oxide, butylene oxide and octene epoxide) . 
Examples of alkoxy alcohols include methoxyethyl, methoxy- 
propyl, ethoxyethyl, ethoxypropyl , propoxyethyl , propoxy- 
propyl, butoxyethyl and butoxypropyl alcohols. 

10 Alkoxy alcohols having an ether linkage are 

available commercially from Union Carbide Corporation under 
the tradenames Cellosolve® solvents, Propasol® solvents and 
ucon® fluids, Alkoxy alcohols having two ether linkages 
are available commercially from Union Carbide Corporation 

15 under the tradename Carbitol® solvents. Specific examples 
of these materials include Cellosolve® solvent (ethylene 
glycol monoethylether) ; methyl, propyl, butyl, and hexyl 
Cellosolve® solvent (ethylene glycol monomethyl, monopro- 
pyl, monobutyl and monohexyl ethers, respectively); Pro- 

20 pasol® solvent (propylene glycol, monoethyl ether) ; methyl, 
propyl, butyl and hexyl Propasol® solvents (propylene 
glycol, monomethyl, monopropyl, monobutyl and monohexyl 
ethers, respectively); Carbitol® solvent (dipropylene 
glycol monoethyl ether); and methyl, propyl, butyl, and 

25 hexyl carbitol® solvents (diethylene glycol monomethyl, 
monopropyl, monobutyl and monohexyl ether, respectively). 
Examples of Ucon® fluids include Ucon® LB-385, LB-625, LB- 
1145, LB-1715 and LB-3000 fluids (propoxylated butanols) , 
ucon® LO-500 (propoxylated oleoalcohol) , and Ucon® SO-HB- 

30 660, 50-HB-2000, 5G-HB-2520, and 50-HB-5100 fluids (mixed 

ethoxylated and propoxylated butanol) . 

The alkoxy alcohol includes polyoxyalkylene 
polyols, including glycols. Examples of these alcohols 
include, polyoxyalkylene polyols, alkyl terminated polyoxy- 
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aikyl.„e alcohols, hydroxy a»i„«s, polyoxyalkylated phenol, 
and polyojtyalkylene fatty esters. 

The polyoxyalkylene polyols Include polyoxyalky- 
lene glycols. The polycxyalkylena glycols „ay be polyoxy- 
ethylene glycols or polyoxypropyl«,e glycols. Dseful 
polyoxyethylene glycols ere available fro. Onion Carbide 
under the trade name carbowax« peg 300, 600, looo and 1450 
The polyo^alkylene glycols are preferrably polyo^cypropyl 
10 Of th! n1 " °TOylene units are at least 80* 

Ltvl ""y^"- - 

butylene oxide or other such esters, olefins and the lUce 

Which May be polarised with polypropylene oxide. Useful 

polyox^ropylene glycols are available fro„ Union carbide 

polyoxypropylene glycols are available fro™ Dow Chemical 
and sold by the trad, nana PPG-ijoo, and ppg-2000. 

Representative of other useful polyoxyalkvlena 

crelitis"; ""'^ ''''"'^ -H^ableUCltt 

20 s^In T'^"'" """" """^ "'"^"^^ "0 other 

fo'ul" ' -'^^"^^ correspond to the 

HO-(OH, CH, OJ.CCTCH, 0), (CH, CH, 0). -H 
25 ' 

the CH,CH,o-groups comprise fro„ about 10% to about 15% by 

olvH t*'" """^"^ "^"'^ ""^""l-- -i^^t Of the 

glycol the number average molecular weight of said polyols 

c"^ ^° type Of poLol 

oxide and then with ethylene oxide. 

„»v, » ^" another- embodiment the alkoxy alcohol is an 
alkyl terminated pclyoxyalkyiene alcohol. ihe alkyl 
3S terminated polyoxyalkylene alcohol is an alkyl ether of a 



<WO_8303120A1J_> 



wo 93/03120 



PCr/US92/06040 



-44- 

polyoxyalkylene polyol, A variety of alkyl terminated 
polyoxyal]cylene alcohols are known in the art, and many are 
available commercially. The alkyl terminated polyoxy- 
alkylene alcohols are produced generally by treating an 
5 aliphatic alcohol with an excess of an alkylene oxide such 
as ethylene oxide or propylene oxide. For example, from 
about 6 to about 40 moles of ethylene oxide or propylene 
oxide may be condensed with the aliphatic alcohol. 

The alkyl terminated polyoxyalkylene alcohols 

10 useful in the present invention are available commercially 
under such trade names as "TRITON®" from Rohm & Haas 
Company, "Carbowax®" and "TERGITOL®" from Union Carbide, 
"ALFONIC®" from Conoco Chemicals Company, and "NEODOL®" 
from Shell Chemical Company. The TBITON® materials are 

15 ■ identified generally as polyethoxylated alcohols or phe- 
nols. The TERGITOLS® are identified as polyethylene glycol 
ethers of primary or secondary alcohols; the ALFONIC® 
materials are identified as ethoxylated linear alcohols 
'which may be represented by the general structural formula 

20 CH3(CH2)iCH2(OCH2CH2)eOH wherein d varies between 4 and 16 and 

e is a number between about 3 and 11. Specific examples of 
ALFONIC® ethoxylates characterized by the above formula 
include ALFONIC® 1012-60 wherein d is about 8 to 10 and e 
is an average of about 5 to 6; ALFONIC® 1214-70 wherein d 

25 is about 10-12 and e is an average of about 10 to about 11; 

ALFONIC® 1412-60 wherein d is from 10-12 and e is an 
average of about 7; and ALFONIC® 1218-70 wherein d is about 
10-16 and e is an average of about 10 to about 11. 

The Carbowax® methoxy polyethylene glycols are 

30 linear ethoxylated polymer of methanol. Examples of these 
materials include Carbowax® methoxy polyethylene glycol 
350, 550 and 750, wherein the numerical value approximates 
number average molecular weight. 

The NEODOL® ethoxylates are ethoxylated alcohols 

35 wherein the alcohols are a mixture of alcohols containing 
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from 12 to about is carbon ato«.s, and the alcohols are 
partxally branched chain primary alcohols. The ethoxylates 
are obtained by reacting the alcohols with an excess of 
ethylene oxide such as from about 3 to about 12 or more 
moles Of ethylene oxide per mole of alcohol. For example 
NEODOL« ethoxylate 23-6.5 is a partially branched chai^ 
alcoholate of 12 to 13 carbon atoms with an average of 
about 6 to about 7 ethoxy units. 



the 



in another embodiment, the alkoxy alcohol is a 
hydroxy amine. The hydroxy anine may be one or more of the 
above discribed ether amines. m one e 
hydroxy amine is represented by the formula 



-I N RjJn 



R4 




(RjO)^ 



^(R30)dH 



Wherein each R3 is an alkylene group, is a hydrocarbyl 
group; each d is independently an integer from zero to lOO, 
provided at least one d is an integer greater than zero; 
and e is zero or one. 

Preferably, R, is a hydrocarbyl group having from 
8, preferably about 10, to about 30 carbon atoms, prefera- 
bly to about 24, more preferably to about 18 carbon atoms. 
R4 IS preferably an alkyl or alkenyl group, more preferably 
an alkenyl group. ^ preferably an octyl, decyl, 

dodecyl, tridecyl, tetradecyl, hexadecyl, octadecyl, oleyl 
soya or tallow group. 

d is preferably 1, preferably 2, more preferably 
3 to about 100, preferably about 50, more preferably about 
20, more preferably to about 10. 

Rb is as described above. Preferably, each R3 is 
independently an ethylene or propylene group. 
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The above hydroxyamines can be prepared by 
techniques well known in the art, and many such hydroxy- 
amines are commercially available. They may be prepared, 
for example, by reaction of primary amines containing at 
5 least 6 carbon atoms with various amounts of alJcylene 
oxides such as ethylene oxide, propylene oxide, butylene 
oxide, etc. The primary amines may be single amines or 
mixtures of amines such as obtained by the hydrolysis of 
fatty oils such as tallow oils, sperm oils, coconut oils, 

10 etc. Specific examples of fatty acid amines containing 

from about 8 to about 30 carbon atoms include saturated as 
well as unsaturated aliphatic amines such as octyl amine, 
deoyl amine, lauryl amine, stearyl amine, oleyl amine, 
myristyl amine, palmityl amine, dodecyl amine, and octa- 

15 decyl amine. 

The useful hydroxyamines where e in the above 
formula is zero include 2-hydroxyethylhexylamine, 2-hy- 
dr oxyethyloctylamine , 2 -hydroxyethy Ipentadecylamine , 
2-hydroxyethyloleylamine, 2-hydroxyethylsoyamine, bis- 

20 (2-hydroxyethyl)hexylamine, bis(2-hydroxyethyl) oleylamine, 
and mixtures thereof. Also included are the comparable 
memisers wherein in the above formula at least one a is an 
integer greater than 2, as for example, 2-hydroxyethoxy- 
ethylhexy lamine . 

25 A nimber of hydroxyamines wherein e is zero are 

available from the Armak Chemical Division of Akzona, Inc., 
Chicago, Illinois, vinder the general trade designation 
"Ethomeen" and "Propomeen" . Specific examples of such 
products include "Ethomeen C/15" which is an ethylene oxide 

30 condensate of a cocoamine containing about 5 moles of 
ethylene oxide; "Ethomeen C/20" and "C/25" which also are 
ethylene oxide condensation products from cocoamine con- 
taining about 10 and 15 moles of ethylene oxide respective- 
ly; "Ethomeen 0/12" which is an ethylene oxide condensation 

35 product of oleylamine containing eibout 2 moles of ethylene 
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ox.de per mole of amine. "Ethomeen S/IS" „d "s/ao" which 
ere ethyl. condensation products with soyallne 

conta.„.„, about 5 and xo .^les of ethylene o^lde' per »,le 
Of a.ine respectively; and "Ethomeen T/12, t/IS" end "T/^S" 
wh.ch are ethylene o.ide condensation products o, tal ow- 
amine containing about 2 5 and i s - "J-iow 

Der • 5 and 15 moles of ethylene oxide 

per mole of amine respectively. -Propomeen 0/12" is the 
=ond«„ation product of one mole of oleyl amine Jlth 2 
»=les propylene oxide. Preferably, the salt is f ormJl Lm 
Ethomeen C/IS or s/15 or mixtures thereof 

Where e . ^"^"f^^"^ samples of hydroxyamines 

Where e is 1 include "Ethoduomeen 1/13", ..T/20" and .1/25" 
TrlZT. '""^'""^ """^ condensation products of K-ta low 
ethylene o:.ade per mole of diamine, respectively. 

cial, °' '^""'^ 'I'^o'l' the commer- 

cially available ll^ld tEPROKIC polyols sold by BASF 
corporation, ^ese polyols ere represented by the /enr 

H(0C„.,.,0C3H.,^ NC3 H. 0,. H. 0), H 

provide a "'h' ^""^ ~ 'c 

provide a number average moleculer weight of about 3000 to 

lZo"r - ^ - ^ number suffL™!: 

about 85 



J . - ' J a number sufficient 

" ™ '"^"'^ =^ =-out :::: 

Te!ronic. ,„,^='"^'" °' -lco.y alcohols includes 

Tetronic. 701, 901, 1501, 50R1 and 15OR1 polyols. such 

whlTrr '^''-'^ Ko. 2..,,,= 



wMch IS incorporated herfein by reference. a specific 
example would be a hydroxyamine having a number aCera^e 
molecular weight of about ,ooo wherein the ethyleneo^y 
groups account for 7.S»-12% by weight of the total number 
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average molecular weight. Such hydroxyamines can he 
prepared by reacting an alkylene diamine such as ethylene 
diamine, propylene diamine, hexamethylene diamine etc., 
with alkylene oxide, such as propylene oxide. Then the 
resulting product is reacted with ethylene oxide. 

In another embodiment, the alkoxy alcohol may be 
a propoxylated hydrazine. Propoxylated hydrazines are 
available commercially under the tradename Qxypruf™. Exam- 
ples of propoxylated hydrazines include Qxypruf™ 6, 12 and 
20 which are hydrazine treated with 6, 12 and 20 moles of 
propylene oxide, respectively. 

In another embodiment, the alkoxy alcohol may be 
a polyoxyalkylated phenol. The phenol may be substituted 
or unsubstituted. A preferred polyoxyalkylated phenol is 
a polyoxyethylated nonylphenol. Polyoxyalkylated phenols 
are availabe commercially from Rohm and Haas Co. under the 
tradename Triton® and Texaco Chemical Company under the 
tradename Surfonic®. Examples of polyoxyalkylated phenols 
include Triton® AG-98, N series, and X series polyoxyethyl- 
ated nonylphenols. 

In another embodiment, the alkoxy alcohol may be 
a polyoxyalkylene fatty ester. Polyoxyalkylene fatty 
esters may be prepared from any polyoxyalkylene polyol and 
a fatty acid. Preferably, the polyoxyalkylene polyol is 
any disclosed herein. The fatty acid is preferably the 
fatty monocarboxylic acid described above. Polyoxyalkylene 
fatty esters are available commercially from Armak Company 
under the tradename Ethofat™. Specific examples of poly- 
oxyalkylene fatty esters include Ethofat™ C/15 and C/25, 
which are coco fatty esters formed using 5 and 15 moles, 
respectively, of ethylene oxide; Ethofat™ 0/15 and 0/20, 
which are oleic esters formed using 5 and 10 moles of 
ethylene oxide; and Ethofat 60/15, 60/20 and 60/25 which 
are stearic esters formed with 5, 10 and 15 moles of 
ethylene oxide respectively. 
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Fluidig>inrf nn 

A fluidizing oil is an oil which functions to 
maintain flow properties of a lubricant additive. The 
fluidizing oil helps provide a coherent stable film at high 
5 teinperatures. The fluidizing oil is believed to function 
Dust before and during conO^ustion of the fuel-lubricant 
mixture in a two-cycle engine. The volatile components of 
the fuel-lubricant mixture flash off leaving behind the 
lubricating composition containing additives and oils of 
lubricating viscosity. The fluidizing oil does not flash 
Off and controls viscosity prior to burning of the fuel- 
lubricant mixture. 
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Fluidizing oils may be natural oils or synthetic 
oils, or mixtures thereof. The natural oils are mineral 
oils, vegetable oils, animal oils and oils derived from 
coal or Shale. synthetic oils include hydrocarbon oils, 
such as alkylated aromatic oils, olefin oligomers, esters 



35 



w**», wxciin Oligomers, esters 
including esters of polycarboxylic acids and polyols and 
the like. Generally, fluidizing oils have good thermal 
stability and a viscosity greater than lo centipoise at 
lOO«c. These oils generally have a viscosity index greater 
than 90. Preferably, the fluidizing oil is a sulfur 
extracted paraffinic oil containing no more than about 20% 
unsaturation. Examples of fluidizing oils include Circon- 
sol 410, a 100 neutral naphthenic oil having 44.1% aromatic 
content (available from Sun oil Company); Sunthene 140," a 
100 neutral naphthenic oil having 35% aromatic content 
(available from sun oil Company) ; sun solvent refined 115 
oil, a 100 neutral paraffinic oil available from Sun Oil 
company; SEB-78 and SEB-120 available commercially from the 
Standard Oil Company; CN-725 available from Sun oil compa- 
ny; and 500 and 600 neutral oils from Exxon Corporation 

The present invention also relates to lubricant 
compositions and fuel-lubricant mixtures for two-cycle 
engines which contain compositions which comprise (A) at 



wo 93/03120 



PCr/US92/06040 



-50- 

least one dispersant, (B) at least one fatty acid-amine 
reaction product, (C) at least 25% by weight of the compo- 
sition of at least one varnish dissolver selected from (a) 
keto-alcohols, 1(b) carboxylic esters having up to 24 carbon 
atoms, and (c) alkoxy alcohols and (D) at least one fluid- 
izing oil. Generally, the compositions are used in fuels 
in amounts sufficient to release stuck piston rings or 
increase compression, compositions are typically used at 
concentrations of 0.2 ounce, preferably 0.5 ounce, prefera- 
bly 1 ounce, more preferably 2 ounces up to 6 ounces, 
preferably 5 ounces, more preferably 4 ounces per gallon. 
The compositions of the present invention when added to 
fuels generally release stuck piston rings or increase 
compression. Even at relatively low treatment levels, the 
compositions of the present invention have been found to 
increase compression. In one embodiment, the compositions 
are used at 0.2 ounce, preferably 0.5 ounce up to 1 ounce 
per gallon. In this embodiment, the compositions are used 
together with another two-cycle lubricating composition. 

In the compositions used in the present inven- 
tion, the dispersant (A) is present in an amount from about 
5%, preferably about 7%, more preferably about 10% up to 
about 30%, preferably about 25%, more preferably about 20% 
by weight of the total composition. The composition used 
for determining the percent by weight is the composition 
which is added to a fuel. The fatty acid-amine reaction 
product (B) is generally present in an amount from about 
2%, preferably about 2.5%, more preferably about 3% up to 
about 15%, preferably about 10%, more preferably about 6%. 
The varnish dissolvers (C) are present in an amount suffi- 
cient to dissolve varnish. Generally, the varnish dissolv- 
ers (C) are present in an amount from about 5%, preferably 
about 10%, more preferably about 20% up to about 80%, 
preferably up to about 70%, preferably up to about 60%, 
preferably up to about 50% by weight of the composition. 
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The fluidizing oil (D) is generally present in an amount 
fro. about 15%, preferably about 20%, more preferably about 
25% up to about 70%, preferably about 60%, more preferably 
about 50% by weight of the composition. 

The invention also contemplates the use of other 
addxtxves in combination with the compositions . of this 
invention, such additives include, for example, viscosity 
index (VI) improvers, corrosion- and oxidation-inhibiting 
agents, coupling agents, pour point depressing agents, 
extreme pressure agents, antiwear agents, color stabilizers 
and anti-foam agents. 

Extreme pressure agents and corrosion- and 
oxidation-inhibiting agents which may be included in the 
lubricants of the invention are exemplified by chlorinated 
alaphatxc hydrocarbons such as chlorinated wax and chlori- 
nated aromatic compounds such as dichlorobenzene; organic 
sulfides and polysulfides such as benzyl disulfide, bis- 
(chlorobenzyl) disulfide, dibutyl tetrasulf ide , sulfurized 
methyl ester of oleic acid, sulfurized alkylphenol, sulfu- 
rized dipentene, and sulfurized terpene; phosphosulfurized 
hydrocarbons such as the reaction product of a phosphorus 
sulfide wzth turpentine or methyl oleate, phosphorus esters 
including principally dihydrocarbon and trihydrocarbon 
phosphites such as dibutyl phosphite, diheptyl phosphite, 
dicyclohexyl phosphite, pentylphenyl phosphite, dipentyl- 
Phenyl phosphite, tridecyl phosphite, distearyl phosphite, 
dimethyl naphthyl phosphite, oleyl 4 -pentylphenyl phos- 
phite, polypropylene (molecular weight 500) -substituted 
Phenyl Phosphite, diisobutyl-substituted phenyl phosphite; ' 
metal thiocarbamates , such as zinc dioctyldithiocarbamate 
and barium heptylphenyl dithiocarbamate ; Group ii metal 
Phosphorodithioates such as zinc dicyclohexylphosphorodi- 
thioate, zinc dioctylphosphorodithioate, barium di (heptyl- 
phenyl)phosphorodithioate, cadmium dinonylphosphorodi- 
thioate, and the zinc salt of a phosphorodithioic acid 
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produced by the reaction of phosphorus pentasulf ide with an 
equimolar mixture of isopropyl alcohol and n-hexyl alcohol. 

Many of the above-mentioned extreme pressure 
agents and corrosion-oxidation inhibitors also serve as 
antiwear agents. Zinc dialkylphosphorodithioates are a 
well known example. 

Pour point depressants are a particularly useful 
type of additive often included in the lubricating oils 
described herein. The use of such pour point depressants 
in oil-based compositions to improve low temperature 
properties of oil-based compositions is well Icnown in the 
art. see, for example, page 8 of "Lubricant Additives" by 
C.V. Smalheer and R. Kennedy Smith (Lezius-Hiles Co. 
publishers, Cleveland, Ohio, 1967) . 

Examples of useful pour point depressants are 
polymethacrylates; polyacrylates; polyacrylamides; conden- 
sation products of haloparaffin waxes and aromatic com- 
pounds; vinyl carboxylate polymers; and terpolymers of 
dialkylfumarates, vinyl esters of fatty acids and alkyl 
vinyl ethers. Pour point depressants useful for the 
purposes of this invention, techniques for their prepara- 
tion and their uses are described in U.S. Patents 
2,387,501; 2,015,748; 2,655,479; 1,815,022; 2,191,498; 
2,666,746; 2,721,877; 2,721,878; and 3,250,715 which are 
hereby incorporated by reference for their relevant disclo- 



Anti-foam agents are used to reduce or prevent 
the formation of stable foam. Typical anti-foam agents 
include silicones or organic polymers. Additional anti- 
30 foam compositions are described in "Foam Control Agents", 
by Henty T. Kerner (Noyes Data Corporation, 1976), pages 
125-162. 

Polymeric VI improvers have been and are being 
used as bright stock replacement to improve lubricant film 
35 strength and lubrication and/ or to improve engine cleanli- 
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ness. Dye may be used for identification purposes and to 
indicate whether a two-cycle fuel contains lubricant. 
Coupling agents such as organic surfactants are incorporat- 
ed into some products to provide better component solubili- 
ties and improved fuel/ lubricant water tolerance. 

Anti-wear and lubricity improvers, particularly 
sulfurized sperm oil substitutes and other fatty acid and 
vegetable oils, such as castor oil, are used in special 
applications, such as racing and for very high fuel/lubri- 
cant ratios. scavengers or combustion chamber deposit 
modifiers are sometimes used to promote better spark plug 
life and to remove carbon deposits. Halogenated compounds 
and/or phosphorus-containing materials may be used for this 
application. 

Lubricity agents such as synthetic polymers 
(e.g., polyisobutene having a number average molecular 
weight in the range of about 750 to about i5,ooo, (as 
measured by vapor phase osmometry or gel permeation chroma- 
tography) , polyol ether (e.g., poly(oxyethylene-oxypropyl- 
ene) ethers) and ester oils (e.g., the ester oils described 
above) can also be used in the oil compositions of this 
invention. Natural oil fractions such as bright stocks 
(the relatively viscous products formed during conventional 
lubricating oil manufacture from petroleum) can also be 
used for this purpose. They are usually present in the 
two-cycle oil in the amount of about 3 to about 20% of the 
total oil composition. 

Diluents such as petroleum naphthas boiling at 
the range of about 30-90«> (e.g., Stoddard solvent) can also 
be included in the oil compositions of this invention, 
typically in the amount of 5 to 25%. 

The fuels used in the present invention are well 
known to those skilled in the art and usually contain a 
manor portion of a normally liquid fuel such as hydrocar- 
bonaceous petroleum distillate fuel (e.g., :„otor gasoline 
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as defined by ASTM Specification D-439-73) . Such fuels can 
also contain non-hydrocarbonaceous materials such as 
alcohols, ethers, organo-nitro compounds and the like 
(e.g., methanol, ethanol, diethyl ether, methyl ethyl 
ether, nitromethane) are also within the scope of this 
invention as are liquid fuels derived from vegetable or 
mineral sources such as corn, alfalfa, shale and coal. 
Examples of such fuel mixtures are combinations of gasoline 
and ethanol, diesel fuel and ether, gasoline and nitro- 
methane, etc. Particularly preferred is gasoline, that is, 
a mixture of hydrocarbons having an ASTM boiling point of 
60»C at the 10% distillation point to about 205-C at the 
90% distillation point. 

Two-cycle fuels also contain other additives 
which are well known to those of skill in the art. These 
can include anti-knock agents such as tetra-alkyl lead 
compounds, lead scavengers such as halo-alkanes (e.g., 
ethylene dichloride and ethylene dibromide) , dyes, cetane 
improvers, antioxidants such as 2,6-di-tertiary-butyl-4- 
methylphenol, rust inhibitors, such as alkylated succinic 
acids and anhydrides, bacteriostatic agents, gum inhibi- 
tors, metal deactivators, demulsifiers, upper cylinder 
lubricants, anti-icing agents and the like. The invention 
is useful with lead-free as well as lead-containing fuels. 

The following table contains examples of composi- 
tions used in the present invention. The amount of compo- 
nents are based on parts by weight. 

Table 1 

PT-oduct of ! EX. A EiU-Q 

Example 2 

16 

Example 6 

Example 8 ^2 
Example 12 . 8 



wo 93/03120 V W 

PCr/US92/06040 



Example 15 

Example B-2 

5 Example B-3 

Diacetone alcohol 

Hydroxymethyl- 
10 butanone 



Ethyl acetate 

Butoxy ethoxy 
ethanol 

Butoxy ethanol 



5.1 4.16 
3.0 4.95 

2.0 

10.8 

10.0 
1-7 4.95 
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Butoxy ethyl 










acetate 


















6.3 






Ethoxyethanol 


7.2 
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Table 1 


(Con't) 








Product nf ? 


Ex. A 


Ex. B 


Ex. C 


Ex. D 




Sunthene 140 


25.2 


30 


10 


16.5 


30 


SEB 78 


15.1 


15.2 


40 


24.0 




Isopropyl alcohol 


10.1 


7.5 


5 


8.61 
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Xylene 


8.2 


7.5 


15 


9.84 



with ^""^ invention has been described herein 

with respect to its preferred embodiments and illustrated 
by the presentation of specific examples, it is to be 
understood that various modifications thereof win 
apparent to those skilled in t.e art upon reading this 

IIZ Z " " '''' ^^^^ Edifications are 

wlthxn the scope of the invention which is limited only by 
the appended claims. 
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Claims 

What is claimed: 

1. A method, comprising the steps of: 
introducing into a two-cycle internal combustion 

engine a fuel- lubricant mixture comprising a major amount 
of a fuel and a minor amount sufficient to increase com- 
pression or release stuck piston rings, of a lubricant 
composition comprising 

(A) at least one dispersant, 

(B) at least one reaction product of a fatty 
acid and a polyamine, 

(C) at least one varnish dissolver selected from 
(a) keto-alcohols, (b) carboxylic esters having up to a 
total of 24 carbon atoms, and (c) alkoxy alcohols, and 

(D) at least about 15% by weight of the composi- 
tion of at least one fluidizing oil. 

2. The method of claim 1, wherein the disper- 
sant (A) is selected from the group consisting of (A-1) 
amincphenol, (A-2) a reaction product of a nitrophenol and 
an amino compound, (A-3) a nitrogen-containing carboxylic 
dispersant, (A-4) an amine dispersant, (A-5) an ester 
dispersant and (A-6) a Mannich dispersant. 

3. The method of claim 1, wherein the disper- 
sant (A) is at least one (A-1) aminophenol which is repre- 
sented by the formula 

(R),-Ar-(NH2), 

wherein R is a hydrocarbyl substituent having an average of 
about 10 up to about 400 carbon atoms; (a), (b) and (c) are 
each independently an integer from 1 up to 3 times the 
number of aromatic nuclei are present Ar with the proviso 
that the sum of (a) plus (b) plus (c) does not exceed the 
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unsatasfxed valencies of Ar; and Ar is independently an 
arcatac .oiety which has fro. o to 3 substituents selected 
from the group consisting of lower alkyl, alJcoxyl, nitro 
halo or combinations of two or more thereof. 

4. The method of claim 3, wherein Ar is 
naphthalene nucleus, benzene nucleus or mixtures thereof. 



(c) are each i. 



5. The method of claim 3, wherein (a), (b) and 



5. The method of claim i, wherein the disper- 
sant (A) xs at least one (a-2, reaction product of a 
nitrophenol and an amino compound, wherein the nitrophenol 
IS represented by the formula 



(OH). 
(R,).-Ar-(N02)fc 



wterexn R is a hydrocarbyl substituent having an average of 
about 10 up to about 400 carbon atoms; (a,, (b) and (c) are 

number Of ' ' '"'^'^^ ^ ^ -i-- 

that the sum of (a, , (b) and (c, does not exceed the 
unsatxsfxcd valencies of Ar; and Ar is an aromatic moiety 
whxch xs substituted by from 0 to 3 substituents selected 
from the group consisting of lower alkyl, alkoxyl, nitro, 
halo, or combinations of two or more thereof. 

, ^""^ "^^"""^ °^ "^^"i" AT is a 

naphthalene nucleus, benzene nucleus or mixtures thereof 

sant ... ''''^ °' "^'^^"^ ^^"^^i" di^P^r- 

. sant (A) IS (A-3) a nitrogen-containing carboxylic disper- 
sant prepared by reacting an amine and a hydrocarbyl- 
substituted carboxylic acylating agent. 

9. The method of claim 1, wherein the disper- 
sant (A) is (A.4) an amine dispersant prepared by reacting 
a polyamxne and a polyalkene. 

r.. '"'"^ °^ ^^^^"^ ^' "^^^"^ disper- 

sant (A, xs (A.5, an ester dispersant prepared by reacting 
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a polyhydroxy compound and a carboxylic acylating agent, 
and optionally an amine. 

11. The method of claim 1, wherein the disper- 
sant (A) is (A-6) a Mannich dispersant prepared by reacting 

5 a siibstituted hydroxy aromatic compound, an aldehyde and a 
polyamine. 

12. The method of claim 1, wherein the fatty 
acid of the reaction product (B) contains from 12 to about 
24 carbon atoms. 

10 13 . The method of claim 1 , wherein the polyamine 

of the reaction product (B) is an alkylene polyamine. 

14. The method of claim 1, wherein the reaction 
product is further treated with an alkylene oxide. 

15. The method of claim 1, wherein the varnish 
15 dissolver (C) is (a), and the keto-alcohol is hydroxy- 

acetone, diacetone alcohol, hydroxymethylpentanone or 
hydroxymethy Ibutanone . 

16. The method of claim 1, wherein the varnish 
dissolver (C) is (b) , and the carboxylic ester is prepared 

20 from carboxylic acids having from 2 to about 8 carbon atoms 
and alcohols having from 1 to about 8 carbon atoms . 

17. The method of claim 1, wherein the varnish 
dissolver (C) is (c) , and the alkoxy alcohol is ethoxy- 
ethanol, ethoxypropanol, • butoxyethanol or butoxypropanol . 

25 18. The method of claim 1, wherein the varnish 

dissolver (C) comprises at least two of (a) , (b) and (c) . 

19. The method of claim 1, wherein the varnish 
dissolver (C) is a mixture of (a) , (b) , and (c) . 

20. A method, comprising the steps of: 

30 introducing into the a two-cycle internal combus- 

tion engine a fuel-lubricant mixture comprising a major 
amount of a fuel and from about 0.2 to about 6 ounces per 
gallon of a composition comprising 

(A-1) at least one aminophenol represented by 

35 the formula: 
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OH 




Wherein R is a hydrocarbyl group having an average of about 
30 to about 400 aliphatic carbon ato.s; is selected fro. 
the group consisting of lower alkyl, lower alkoxy, nitro 
and halo; and z is o or l; nj-tro, 

acid anH l^^^t one reaction product of a fatty 

acid and a polyamine; and 

(C) at least one varnish dissolver selected from 
tli r''"''°''' ^""^ =«^°-ylic esters having up to a 
total of 24 carbon ato.s, and (c) alkoxy alcohols, and 

tion J? ^^^'^^ °^ composi- 

tion of at least one fluidizing oil. 

21. The composition of claim 20, wherein z is o 

''''^ °°»P°sltion of claim 20, wherein the 

P^lyLi^^^^^ - - --^-ne 

acid of ''''.^ °' f-tty 

acid of the reaction product (b, has from about 12 to about 
24 carbon atoms. 

acid Of i-h''' ^""^ °^ "'^^"^ ^atty 

acid of the reaction product (B) is stearic acid. 

nroduo^ rn^' °^ ^«^-tion 

product (B) IS further treated with an alkylene oxide. 

26. The method of claim 20, wherein the varnish 
dxssolver (C) is (a), and the keto-alcohol is hydroxy 
:;:™th:rZne" ^-—ylpentanone or 

di« , ™^ °^ "^^^^ "''^"i" the varnish 

4is«lver ,c, is (h, , and the carboxylic ester is prepared 

and alcohols having from l to about a carbon atoms. 
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28. The method of claim 20, wherein the varnish 
dissolver (C) is (b) , and the carboxylic ester is methyl, 
ethyl, propyl or butyl acetate. 

29. The composition of claim 20, wherein the 
varnish dissolver (C) is (c) , and the alkoxy alcohol is 
ethoxyethanol, ethoxypropanol, butoxyethanol or butoxy- 
propanol. 

30. The composition of claim 20, wherein the 
varnish dissolver (C) is a mixture of (a), (b) and (c) . 

31. A two-cycle engine lubricant composition, 

comprising 

(A) at least one dispersant, 

(B) at least one reaction product of a fatty 
acid and a polyamine, and 

(C) at least about 25% by weight of the composi- 
tion of at least one varnish dissolver selected from (a) 
keto-alcohols. (b) carboxylic esters having up to a total 
of 24 carbon atoms and (c) alkoxy alcohols, and 

(D) at least about 15% by weight of the composi- 
tion of at least one fluidizing oil. 

32. A fuel lubricant mixture, comprising a major 
amount of a fuel and an amount, sufficient to increase 
compression or release stuck piston rings of a two cycle 
engine, of the lubricant of claim 31. 
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^ 1. A method. 



comprising the steps of: 



9 
10 
11 
12 



. ^c-- une sx:eps Of: 

of a fuel and a minor amount sufficient t„ 4- 

compression or rel Pistorr^^f a ll"::" 

coinwsltlon comprising luorioant 

(A) at least one dispersant, 

(B) at least one reaction product of a fatty add and 
= Pclyamlne. optionally treated „lt. an .l^y^J^Zt 

keto .iL!^ "1!! "^--l-" Elected from (a, 

teto alcohols, tB) carboxyllc esters having up to a total 
Of .. carbon ato„, ^ ^^^^^^^^ /^^^ 

" Of -'iro^r-Ltirou":^ - ™» 

2 is at'; r'""*"^ ^' 11=Pers.nt , A) 

3 ::el:r: ^» -pLentea'^i 

' ^^"""rt::::~^^^^ 

.ach i«.««K,e„tly an integer from 1 up to 3^i.Ls 

«hsat"«rvi^ r^f t'/::: r' 
a».tic .ut. vhich has f^ TL 7j:j;::::::zz 

r oTc::— --^orrr^-:-"- 



10 

11 

12 
13 
14 



3. 



The method of claim l, wherein the disoersani- 
IS at least one fA-3\ ^ aispersant (A) 

one (A 2) reaction product of a nitrophenol and 
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3 an amino compound, wherein the nitrophenol is represented 

4 by the formula 

5 (OH)c 

6 W. AT (NOj), 

I Wherein R is a hydrocarbyl substituent having an average of 

9 about 10 up to about 400 carbon atoms; (a) , (b) and (c) are 

10 each independently an integer form 1 up to 3 times the 

11 number of aromatic nuclei present in Ar with the proviso 

12 that the sum of (a), (b) and (c) does not exceed the 

13 unsatisfied valencies of Ar; and Ar is an aromatic moiety 

14 which is substituted by from 0 to 3 substituehts selected 

15 from the group consisting of lower alkyl, alJcoxyl, nitro, 

16 halo^ or combinations of two or more thereof. 

1 4. The method of claim 3, wherein Ar is a 

2 naphthalene nucleus, benzene nucleus or mixtures thereof, 

3 and (a) , (b) and (c) are each 1. 

1 5. The method of claim 1, wherein the dispersant (A) 

2 is (A-3) a nitrogen-containing carboxylic dispersant 

3 prepared by reacting an amine and a hydrocarbyl-substituted 

4 carboxylic acylating agent. 

1 6. The method of claim 1, wherein the dispersant (A) 

2 is (A-4) an amine dispersant prepared by reacting a 

3 polyamine and a polyalkene. 

1 7. The method of claim 1, wherein the dispersant (A) 

2 is (A-5) an ester dispersant prepared by reacting a 

3 polyhydroxy compound and a carboxylic acylating agent, and 

4 optionally an amine. 
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1 8. The method Of Claim l, wherein the dispersant (A) 

2 xs (A-6) a Mannich dispersant prepared by reacting a 

3 substituted hydroxy aromatic compound, an aldehyde and a 

4 polyamine. 



A method, comprising the steps of: 



19. 

2 introducing into "a two'-cycle'Tnternal combustion 

3 engine a fuel- lubricant mixture comprising a major amount 

4 of a fuel and from about 0.2 to about 6 ounces per gallon 

5 Of a composition comprising 

6 (A-l) at least one aminophenol represented by the 

7 formula: ' 
8 



9 
10 
11 
12 
13 
14 



OH 




R 
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Wherein R is a hydrocarbyl group having an average of about 
30 to about 400 .aliphatic carbon atoms; R' is selected from 
the group consisting of lower alkyl, lower alkoxy, nitro, 
and halo; and z is o or l; 

(B) at least one reaction product of a fatty acid and 
a polyamine, optionally treated with an alkylene oxide, 
,n V . ^""^ ^^^^^ dissolver selected from (a) 

21 ofirT''' ^^^^^'^^i- -ters having up to a total 
21 Of 24 carbon atoms, and (c) alkoxy alcohols, and 

23 f""^^ *'y weight Of the composition 

23 of at least one fluidizing oil. 

1 10. The method of claim 9, wherein z is 0. 

2 Of 1./"' "^"^"^ °^ ' °" "^^"i" polyamine 
2 Of the reaction product (bj is an alkylene polyamine. 
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1 12. The method of claim 1 or 9, wherein the fatty 

2 acid of the reaction product (B) is stearic acid. 

1 13. The method of claim 1 or 9, wherein at least one 

2 varnish dissolver (C) is selected from the group consisting 

3 of (a), keto-alcohols selected from hydroxy acetone, 

4 diacetone alcohol, hydroxymethylpentanone or 

5 hydroxymethylbutanone, (b) carboxylic esters prepared from 

6 carboxylic acids having from 2 to about 8 carbon atoms and 

7 alcohols having from 1 to about 8 carbon atoms, and (c) 

8 alkoxy alcohols selected from ethoxyethanol , 

9 ethoxypropanol, butoxyethanol or butoxypropanol . 

1 14. The method of claim 13, wherein the varnish 

2 dissolver (C) is (b) , and the carboxylic ester is methyl, 

3 ethyl, propyl or butyl acetate. 

1 15. A two-cycle engine lubricant composition, 

2 comprising 

3 (A) at least one dispersant, 

4 (B) at least one reaction product of a fatty acid and 

5 a polyaaine, and 

6 (C> at least about 25% by weight of the composition 

7 of at least one varnish dissolver selected from (a) keto- 

8 alcohols, (b) carboxylic esters having up to a total of 24 

9 carbon atoms and (c) alkoxy alcohols, and 

10 (D) at least about 15% by weight of the composition 

11 of at least one fluidizing oil. 

1 16. A fuel lubricant mixture, comprising a major 

2 amount of a fuel and an amount, sufficient to increase 

3 compression or release stuck piston rings of a two cycle 

4 engine, of the lubricant of claim 15. 
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